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AIRCRAFT, SPACECRAFT, MISSILES 
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Sore Points 
HE contretemps between Britain and America over B.O.A.C.’s rights at 
Tokyo passes into its fifth week of newspaper headlines. One month has 
now gone by since B.O.A.C. prematurely inaugurated their round-the-world 
service. 

The trouble goes back, of course, more than five weeks: in point of fact the 
Corporation’s rights to include Tokyo on the proposed San Francisco - Hong 
Kong service can be traced back to page 15 of the 1946 U.S. - U.K. Bermuda Air 
Agreement, and in particular to Section IV(b) of the Annex, which says: “Other 
route changes desired by either Contracting Party may be made and put into effect 
at any time, prompt notice to that effect being given by the aeronautical authorities 
of the Contracting Party concerned to the aeronautical authorities of the other 
Contracting Party.” 

Over the years this plastic legalese has been fairly liberally interpreted—more 
so, perhaps, by the Americans than by the British. It has been moulded to mean 
that if either party wants to add an intermediate traffic point in another country 
on any of the routes scheduled in the agreement it can do so simply by giving 
notice to the other party. This has come to be known as the “IV(b) procedure,” 
and by it Pan American World Airways added Tokyo to their U.S. - Far East 
route in 1947. Much later, during talks in 1956 and 1957, it was agreed that the 
meaning of IV(b) had been stretched far enough, and that in future only inter- 
mediate points of limited significance could be added to designated routes. It was 
arranged, however, that Tokyo could be included by B.O.A.C. on the appropriate 
United Kingdom route (Route 7) of the air agreement. 


Challenge from Northwest 

This arrangement has been upheld by the State Department and by the Civil 
Aeronautics Board. It has since been merely a matter of awarding the necessary 
“foreign air carrier permit” to B.O.A.C. But, as everyone knows, Northwest 
Airlines challenged B.O.A.C.’s right to include Tokyo—on two grounds: (1) 
unlawful interpretation of the air agreement (an argument rejected by the C.A.B.); 
and (2) that it was against the American public interest. It is on the latter count 
that the C.A.B. Examiner, quite unexpectedly—and no doubt to the discomfiture 
of the C.A.B. and the State Department—has upheld Northwest’s case. 

Where do we go from here? We must be very careful about accusing the 
American Government authorities of violating agreements, because they have not 
in fact done so. And we must not be tempted to plot reprisals (such as terminating 
Pan American’s Tokyo - Hong Kong rights) because restrictions lead only to 
counter-restrictions. 

Since in the end these issues are decided by politicians (to the despair of the air 
transport liberalists), and because the U.S. State Department recognizes the rights 
for which B.O.A.C. has applied, it seems likely that B.O.A.C. will, eventually, 
get its Tokyo traffic rights. 

In the meantime, before other sore traffic points cause further strain on Anglo- 
American air relations (for example, T.W.A. continue to press for the right to 
close the Frankfurt - Zurich gap in their network beyond London), an exchange of 
notes about the redrafting of Section IV(b) seems to be indicated. 


































FROM ALL 
QUARTERS 


Berlin Corridor Rights 


DP FFINING Britain’s attitude on high flying in the Berlin 
corridors the Foreign Secretary, Mr. Selwyn Lloyd, said in a 
written Parliamentary answer last week that the Government held 
the view that Allied aircraft “had the right to fly in to Berlin 
along the air corridors at any altitude.” The Government con- 
sidered that this right “should be exercised from time to time 
as mecessary;” it was the responsibility of individual Allied 
governments to decide what orders should be given to the pilots 
of their aircraft flying along the corridors. 


King Hussein Flies Hunter and Victor 


URING a flight from Dunsfold on Monday, King Hussein of 

Jordan (who had already earned the title of world’s fastest 
monarch by being flown in a Lockheed F-104B two-seater at 
1,420 m.p.h.) himself piloted a Hunter two-seater and exceeded the 
speed of sound, reaching Mach 1.03. He was accompanied by 
Frank Bullen, Hawkers’ chief production test pilot. The aircraft 
was one for India, powered by a Rolls-Royce Avon 203 and armed 
with two 30 mm cannon. Afterwards King Hussein said that he 
was greatly impressed with the Hunter’s handling qualities and 
that he had been to 45,000ft. He added that the Jordanian Air 
Force was to receive perhaps two more squadrons of Hunters and 
some Hunter Trainers. Col. Othman, Jordanian C.A.S., also flew 
in a T.7 on Monday, with Duncan Simpson. 

On the previous Friday the King had visited R.A.F. Station 
Cottesmore and flown in a Handley Page Victor with W/C. 
C. Owen. He spent some 70 min in the air and took the controls 
himself. The landing was made at Farnborough. Among those 
who met him at Cottesmore were Mr. Airey Neave, Air Chief 
Marshal Sir Hubert Patch, Air Chief Marshal Sir Harry Broad- 
hurst, and A.V-M. K. B. B. Cross. 


THE QUEEN'S BEASTS: Viewing a display which included seven 
English Electric Thunderbirds, during her tour of Stevenage New Town 


on April 20, Her Majesty is seen with Mr. H. G. Nelson, chairman of 
English Electric Aviation Ltd. Four of the Thunderbirds—destined for 


Australia—had been brought from the packing bay 


German Orpheus Production 


AN agreement for the licence-manufacture of Bristol Siddeley 
Orpheus 803 engines in West Germany was signed in Coblenz 
on April 22 by the West German Defence Ministry and the com. 
pany. The 803 powers the Fiat G-91, the NATO standard light. 
weight tactical fighter aircraft, 150 of ‘which are to be built under 
licence in West Germany. The engine contract is said to be 
worth £434,000 sterling. 

Bristol Siddeley Engines Ltd. announced last week that two of 
their directors, Dr. S. G. Hooker and A.Cdre. F. R. Banks, had 
resigned from the Board of the Bristol Aeroplane Co. Ltd. “in 
order to devote themselves exclusively to their duties as executive 
directors of Bristol Siddeley Engines Ltd.” 

The company also announces that Mr. F. T. Blakey has been 
appointed a special director and joint business manager, and that 
Mr. Frank Shutt has been appointed secretary in succession to 
Mr. Blakey. 


Date with Venus 


A BRAVE French attempt to have a closer look at Venus, now 
at its nearest point to the Earth, proved unsuccessful on April 
24. It was made by M. Audouin Dollfuss, head of the astrophysical 
laboratory at Meudon Observatory, who took off at dusk on 
April 23 from Villacoublay airfield near Paris in a sealed aluminium 
gondola suspended from a “chain” of a hundred hydrogen-filled 
weather balloons. He hoped to reach a height of 70-80,000ft and 
to remain aloft for about 12 hours; but his flight ended at two 
o’clock the following morning when he landed safely in a field 
about 100 miles south-east of Paris. His maximum altitude had 
been given as about 38,000ft. 


Sperry at Bracknell 


‘THE new factory built for the Sperry Gyroscope Co. Ltd. at 
Bracknell, Berks, by the Bracknell Development Corporation 
was Officially opened by the Minister of Supply (Mr. Aubrey 
Jones) last Friday. It stands on a site of some 104 acres and houses 
the company’s research, development and manufacturing facilities 
engaged on major Government contracts, notably for the control 
system of Seaslug and the guidance system for Blue Streak. 
During his tour of the Bracknell laboratories the Minister, who 
was accompanied by a number of leading M.o.S. representatives, 
saw every aspect of the critical engineering work involved in 
equipment for the two missile systems. Among those in the 


BRACKNELL DIVISION of 
the Sperry Gyroscope Co 
Ltd. was visited on April 24 
by Mr. Aubrey Jones, 
Minister of Supply (see 
news item on this page). 
On the Minister's right is 
Mr. H. B. Sedgtield (direc- 
tor and manager, Brack- 
nell), and on his left Mr. 
Robert Broadbent (Sperry 
managing director). Lower 
left, examining Seaslug 
control units. Lower right, 
with Mr. S. Barnes 
(Sperry deputy engineering 
superintendent, Seaslug) 
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Ministerial party were Sir George Gardner, Director of the R.A.E.; 
Dr, R. Cockburn, Controller of Guided Weapons and Electronics, 
M.o.S.; and Rear Admiral A. S. Bolt, Deputy Controller of Air- 
craft, M.o.S. Accompanying them were Mr. R. Broadbent, Sperry 
managing director; W/C. J. C. G. Bell and Capt. A. V. S. Yates, 
R.N. (retd.), directors; Mr. S. E. Spicer, director and controller; 
and Mr. A. K. Boswell, company secretary. 

Well over a thousand men and women, including many specialist 
scientists and engineers as well as skilled workers, are employed at 
the new factory. Elaborate precautions have been taken to ensure 
cleanliness in certain areas, involving a series of air-locks and the 
wearing of dust-free clothing. In one of the pictures opposite 
the Minister is seen in Terylene overalls and overshoes; in another 
part of the works a more elaborate dress has to be worn. 


Saro Chief Designer 


A NEW chief designer (fixed-wing aircraft) has been appointed 
by Saunders-Roe Ltd. He is Mr. R. Stanton-Jones, M.A., 
who has been with the company since 1950. He was deputy to 
Mr. M. J. Brennan, formerly Saunders- 
Roe chief designer, from January 1958 
until the latter’s resignation on March 23 
this year [Flight, April 3]. 

Mr. Stanton-Jones, who is 32, was a 
State scholar at Cambridge and ob- 
tained his mechanical tripos in aefo- 
dynamics and structures. Afterwards he 
held a major scho'arship at the College 
of Aeronautics, Cranfield, where he won 
the principal’s prize on gaining his 
dip'oma in 1949. Mr. Stanton-Jones 
had a year with de Havilland Aircraft 
before joining Saunders-Roe, where he 
has been successively deputy chief aero- 
dynamicist (1955) and chief aero- 
dynamicist (1956). In between these 
appointments he went to the U.S. and worked for Lockheed 
Aircraft on jet flap investigations and thermodynamic problems. 
As chief aerodynamicist (a title he retained when he was made 
deputy chief designer) his main work has been on the SR. 177 
afd Black Knight. 





Mr. Stanton-Jones 


Missing Super Trader 


AS this page closes for press there is still no news as to the 
whereabouts of G-AGRH, an Avro 688 Super Trader (Tudor 
4B), owned by Air Charter Ltd., which took off from Ankara on 
Thursday last week to fly to Bahrain. It made radio contact with 
Mus in Eastern Turkey but failed to report at Van, 50 miles 
farther on. The aircraft, captained by Capt. J. C. Bridger, was on 
its way to Australia with M.o.S. equipment for Woomera. There 
were 12 men on board, including an Air Charter crew (headed by 
Capt. L. P. Stuart-Smith) who were due to take over a Britannia 
at Bahrain. On the day after the Super Trader was reported 
missing Turkish Air Force aircraft searched for it, and the search 
was then joined by two Hastings aircraft and two Shackletons of 
the R.A.F. It was in September last year that a C-130 of the 
U.S.A.F. was forced down by Russian fighters in approximately 
the same area, which borders on Soviet Armenia. 


hoe 


LEASHED: A pair of Hound Dog long-range stand-off bombs carried on 
a Boeing B-52G. The new missile is built by North American and is 
engaged in operational trials; it was described in our April 3 issue 


PARADE of Naval personnel and Westland Whirlwind helicopters at 
the opening of Britain's first Service helicopter station, at Portland, on 
April 24. The ceremony is referred to on page 618 


Talking About Icing 


A CONFERENCE to discuss the protection of aircraft from 
icing is being held at Luton Airport, Beds, on June 2 under 
the auspices of the flight development establishment of D. Napier 
and Son Ltd., and with the co-operation of the R.A.E. 

It will follow a similar pattern to one held on the subject under 
the same auspices last year, with a discussion after the reading 
of each paper. In the morning there will be contributions from 
the R.A.E. and Bristol Siddeley Engines Ltd., describing a long 
programme of work on problems associated with ice crystals; and 
two of the afternoon papers are to be given by U.S. speakers, 
including one by Bernard L. Messinger and Jerard B. Werner 
of Lockheed Aircraft Corporation on Design and Development 
of Ice Protection Systems for the Lockheed Electra. 

Admission to the conference will be by ticket. The secretary 
is Mr. B. V. Pepper of D. Napier and Son Ltd., Luton Airport. 


IN BRIEF 


The freedom of Lincoln was conferred on R.A.F. Station Waddington 
last Saturday. 

* * * 

The Royal Navy’s guided-weapons trials ship, H.M.S. Girdle Ness, 
was to recommission at Devonport last Tuesday (April 28) and is to 
sail for the Mediterranean in June. 

. * . 

Grumman flew the first AO-1 Mohawk observation aircraft (two 
Lycoming T53 turboprops) earlier this month. Unlike the mock-up, it 
has a triple-finned tail. 

* . 7 

The first Lockheed GC-130A flew from Dobbins A.F.B. earlier this 
month. Among its many modifications are four pylons for carrying any 
of the standard U.S.A.F. types of target drone. 

7 * * 

Mr. Norman Hill, who recently joined Air Trainers Link as head of its 
sales division (on the resignation of Mr. L. Malec), has been appointed 
a director of the company. 

* * * 

The last two of the 68 Sea Hawks built by Sir W. G. Armstrong 
Whitworth Aircraft Ltd. for the West German Naval Air Arm left the 
company’s airfield at Bitteswell, near Lutterworth, on April 21. 

* * * 

A new world speed record of 816.279 m.p.h. for a 500 km (310 miles) 
closed-circuit course hae been claimed for a U.S.A.F. RF-101 Voodoo, 
piloted by Capt. George Edwards and flying from Edwards A-F.B., 
Cal, on April 14. hs 2 “ 


Mr. James H. (“Dutch”) Kindelberger, chairman of North American 
Aviation Inc. since 1948 and pemoeny its president and managing 
director, has been presented with the Gen. William E. Mitchell Award 
“for an outstanding contribution to aviation progress.” 

a 7 - 

Mr. Fred Hoinville. the veteran Australian pilot and skywriter, was 
killed in an acc’dent to a German powered glider he was flying on 
April 18. He was the first Australian to win the gold badge of the F.A.I. 
and first man to glide across the Blue Mountains, in New South Wales. 

a - * 

An unofficial strike at the Cricklewood and Reading factories of 
Handley Page Ltd. ended last Monday when 4,000 employees returned 
to work. It had started a fortnight previously in protest against the 
dismissal of a shop stewards’ convenor for alleged insubordination. 
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Far below ground at Offutt A.F.B. is 
S.A.C.'s control centre. Along one 
140#t wall sliding display panels 
provide all the basic data required 
in S.A.C.'s daily operations 


3.—STRATEGIC AIR 
COMMAND AND CAPE 
CANAVERAL 


day, April 16 (see last week’s instalment), was also the day 

on which the British Press group visited the Santa Monica 
plant of the Douglas Aircraft Co. Inc. As prime contractor for the 
Thor programme, Douglas are responsible for airframe fabrication, 
systems integration, missile testing and supporting ground equip- 
ment. To this particular section of the tour a future article will be 
devoted; meanwhile we move on to Friday, April 17. 

Strategic Air Command is not particularly famed for hiding its 
light under a bushel—nor, indeed, under anything else. We 
received the full S.A.C. candlepower on the Friday when, after 
spending a night in the most luxurious hotel bedrooms of our trip 
—those of the visiting officers’ quarters at Offutt Air Force Base, 
just outside Omaha, Nebraska—we visited S.A.C. headquarters, 
which are located on this base. 

Here we were first greeted by Lt-Gen. Francis Griswold, vice- 
commander-in-chief—well known in England (1952-4)—and then 
subjected to a slick, high-powered as nee on the 
present philosophy and future plans of the Command before being 
taken on an inspection tour of the H.Q. and its underground 
command post. As presented by Col. Townsend, director of 
operations and chief of the requirements division, the current 
philosophy and status of the Command could be reasoned along 
the following lines. 

S.A.C.’s peace-time mission is to maintain a combat-ready force 
capable of deterring aggression; and in wartime to destroy an 
enemy’s war-making capability. The operational units of the 
Command are the 2nd, 8th and 15th Air Forces and the Ist Missile 
Division in the U.S.A.; 16th Air Force in Spain and Morocco; 
7th Air Division in the United Kingdom and 3rd Air Division on 
Guam. These occupy over 40 bases in the U.S.A. and more than 
20 overseas. 

From these bases are operated 28 medium bomber (B-47) wings, 
two reconnaissance wings, 12 heavy bomber (B-52) wings, four 
strategic support (C-124) squadrons, and 40 air refuelling (KC-97 
and KC-135) squadrons. The B-58 Hustler should enter service 
next year, and other equipment in use or being introduced in- 
cluded the GAM-72 Quail penetration decoy and the GAM-77 
Hound Dog air-to-surface missile. Ballistic missiles comprise 
Atlas and Titan ICBMs, and Thor and Jupiter IRBMs. 

S.A.C. flight crews are graded according to experience and 
practice as non-combat-ready, combat-ready, lead crews and select 
crews. Among lead and select crews the average age of an aircraft 
commander is 36; over 60 per cent of them have had combat 
experience and their average flying experience is 4,000 hours. A 
sample of total personnel showed the average officer to be 31.4 
— = age with 1.8 children, and the average airman to be 29 
with 1.6. 

The accident rate in S.A.C. flying operations has been reduced 
from 41 per 100,000 hours in 1950 to 3 per 100,000 hours in 1959. 
Over the same period, hours flown annually have increased from 
approximately 450,000 to some 1,375,000. Effectiveness of bomb- 
ing is shown in the annual S.A.C. bombing competition, and one 
of the aids to operational accuracy is the use of radar prediction 
photographs which are prepared for all targets assigned in the 
Command’s war plans. 

In the event of a Soviet attack (supposing Russia .to be the 
enemy) the main factors affecting the ability of S.A.C. to survive 


‘Tas day of the first Thor launch by an R.A.F. crew, Thurs- 
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are considered to be the warning time, Soviet delivery effective- 
ness, Soviet weapon allocation and S.A.C.’s reaction to attack 
(“Have we done our homework and have we planned correctly?”). 
Current S.A.C. philosophy is based on the concepts of dispersal, 
an effective alert system, the “reflex” system of rotating combat 
forces to forward bases, and positive control procedures. 

Dispersal is intended to increase the Command’s strike cap- 
ability and to make enemy attack more difficult. Not more than 
one combat wing of B-47s (45 aircraft) and its tanker squadron 
will occupy one base; while B-52 wings will be split into three 
squadrons, each of which (15 aircraft, plus ten KC-135 tankers) 
will use a separate base. The alertness goal, which the Command 
is now “approaching,” is for one-third of the attack force to be 
airborne within 15 minutes of the alarm. 

Of particular interest is the “positive control” (previously known 
as “fail safe”) procedure used in the event of S.A.C. aircraft being 
launched on an actual alert. S.A.C. has authority to launch its 
aircraft on emergency war order routes, but not to make an actual 
attack. Thus the technique is for the bombers to head towards 
their pre-planned targets, but to turn back at certain points and 
return to their bases unless a firm order to attack is given. This 
gives approximately an hour and a half after sounding the alert 
and before reaching the turn-back point in which those in autho- 
rity can decide whether or not to order an attack. 

Conclusions put forward by Col. Townsend were that the 
Soviet Union was capable of delivering effective weapons, and 
possessed an adequate weapon strength; and that S.A.C. could 
cope with the threat but should continue to increase its own 
strength. The lines along which the Command should develop 
included the earliest possible warning, modernization of the 
bomber force, the earliest possible ICBM capability, the support 
of promising strategic weapons under research and development, 
and a continued ground alert. 

Answering questions, Gen. Griswold said that the present 
Russian threat was assumed to consist of both ICBMs and aircraft, 
with aircraft taking the major share. By 1960-62 missiles would 
probably constitute the main threat but they would still be supple- 
mented by aircraft. The Command’s war plans were designed to 
apply to any kind of war; whatever the extent of initial warning, 
the appropriate action was planned and known. Reconnaissance 
aircraft would not play a part in the alert; the Command knew 
right now what its wartime targets were. 

Should the aircraft receive the “go” code and continue towards 
their targets after the turn-back point, the general said, it was not 
certain that they could thereafter be recalled. No aircraft had yet 
received the “go” code, and no aircraft had been launched follow- 
ing a false emergency alarm—although crews had flown to the 
northernmost airfields and had waited there. The signal to go 
would not necessarily be transmitted while the aircraft were air- 
borne; it could conceivably be given before take-off. The 14-hour 
margin given by the positive-control system, however, did guard 
against the force being alerted and launched on the indication (for 
example) of an artificial Earth satellite launched by the Soviet 
Union. 

Some of the basic thinking behind Strategic Air Command’s 
unique philosophy was described in a second presentation (illus- 
trated, like the first, with coloured slides), entitled S.A.C. To- 
morrow and given by Lt-Col. Hoban of the directorate of plans. 
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What was the Command’s future mission, and how could it be 
accomplished ? 

The reasoning began with a statement that a U.S. national con- 
yiction was that war was not a primary or acceptable method of 
settling disputes. The policy of deterrence gave the enemy the 
initiative, and so the S.A.C. mission would continue to be the 
maintenance of instant readiness with the object of deterring war 
on terms acceptable to the U.S.A. or, if this failed, to ensure 
national survival. 

In reality, the argument continued, deterrence was prevention 
of war through fear of the consequences. The difficulty here was 
that only Russia knew what she was prepared to accept, for Soviet 
and U.S. measures of catastrophe and disaster differed greatly, 
and Russia had already survived disasters of gross magnitude. It 
was impossible to quote a necessary level of deterrence, because 
there was a changing threat and, over the past 13 years, there had 
been a narrowing margin for deterrence. Factors in the evolution 
of the enemy threat were initiative, intercontinental heavy bomber 
force, multi-megaton weapons, the medium bomber force, IRBMs 
and ICBMs. 

The new dimension of the Soviet threat introduced by ballistic 
missiles meant that the warning period would be reduced from 
hours to approximately 15 minutes by 1960-62, and this extent of 
warning dictated the structure of the S.A.C. force and its cost in 
dollars, manpower and resources. While 100 per cent of the force 
could be available if the initiative were held, one-third would be 
available on 15 minutes’ warning and, in the event of complete 
surprise, the force available would depend on the effectiveness of 
the attack. 

In the evaluation of the future capability of S.A.C., war gaming 
exercises formed an important part. These war games fepresented 
the application of mathematical logic to the analysis of air warfare 
problems, and comprised a series of simulated battles to test the 
validity of the prepared plans. The games were used as a manage- 
ment tool to assist in determining future requirements, not only 
by S.A.C. but by the U.S.A.F. and external agencies. The Com- 
mand’s war gaming experience included internal games for 1960, 
1961, 1962, 1965 and a 1962 repeat; and three full war games per 
year—representing the present, the immediate future, and 8-10 
years ahead—were scheduled. 

These games had confirmed that air power was decisive in 
determining the outcome of a war; that initiative provided a tre- 





Controllers of the “deterrent”: Gen. Thomas S. Power (left), 
commander-in-chief of S.A.C., and Lt-Gen. Francis H. Griswold 


mendous advantage; and that deterrence hinged on the possession 
of a secure and effective force. The security of the force involved 
the dispersal concept already mentioned, and also the “hardening” 
of key control centres, vital facilities on bomber bases, and missile 
sites. Future equipment which would improve the effectiveness 
of the force included the B-70 bomber, the WS-125 nuclear- 
powered aircraft which might be used as a flying command post, 
and the Minuteman ICBM. Another vital requirement was to 
establish man in the space environment, and it was hoped to do 
this in something like the Dyna-Soar vehicle. Complementary 
manned and unmanned weapon systems would be exploited, with 
ame aircraft steadily decreasing as a proportion of the total 
lorce. 
_ Looking toward the future, therefore, a continued and con- 
unuous deterrent effort was needed. The S.A.C. mission would 
be the same as at present: the enemy threat would rise, however, 
and so the Command’s capability must increase. “We must con- 
tinue to provide an effective force capable of insuring peace,” 
Col. Hoban concluded, “and in Strategic Air Command, gentle- 
men”—(the colonel paused briefly)—“Peace is our Profession.” 
This had been the case for Strategic Air Command, a mixture of 
persuasion and blinding by science and jargon; a mixture of fact, 
doubtful assumption, obvious conclusion and dedicated purpose. 
The whole dressed up in glossy Madison Avenue fashion and 
Presented, together with complimentary cigarette lighters bearing 







Yet to enter the service of S.A.C. is the Martin SM-68 Titan ICBM. 
This round was photographed during its pre-launch check on April 3 at 
Cape Canaveral, an establishment discussed on the following page 


the S.A.C. crest, and a Press kit containing 17 “background” 
releases, 15 photographs, 11 fact sheets and two biographies. So 
much for the presentation, now to see the control centre. 

This, it should be emphasized right away, was an impressive 
experience. Completed in January 1957 at a cost of $10m, the 
centre comprises a three-storey administration building (in front 
of which is the shell of an Atlas ICBM) and a three-floor under- 
ground command post. This command post can be sealed off in an 
emergency and could become self-sustaining for 30 days—it has 
an independent water supply, emergency electrical power system, 
air-conditioning system, complete communications equipment for 
teletype and voice transmission and emergency rations. 

We visited first the communications centre of the command 
post. The teleprinter centre has 78 machines and handles approxi- 
mately 120,000 messages per month; there is in addition a tele- 
phone centre which includes a special long-distance system to all 
S.A.C. bases in the U.S.A.; and these are augmented by a S.A.C. 
commanders’ radio-telephone network which provides essential 
communications between headquarters and some 30 operational 
bases all over the world. Calls to and from Guam, Alaska, Thule, 
Tripoli, various U.S. bases and High Wycombe in England were 
handled during our visit to this R/T. net control room, and this 
systern can be extended to contact aircraft while airborne. 

The most fascinating element of the command post is, of course, 
the control room—140ft long, 39ft wide and 21ft high, with one 
wall covered with 20ft high, rail-mounted panels displaying opera- 
tional maps, weather maps, operational status of aircraft and 
missiles, deployment charts, training exercise information and the 
emergency war plan (generally covered by curtains). Facing this 
wall is a two-decked row of glass-fronted rooms, the upper level 
forming a balcony from which the commander-in-chief, Gen. 
Thomas S. Power, and his staff would command during an 
emergency or war situation. On the lower level is the room from 
where the commander-in-chief’s orders would be executed, and 
the senior controller’s desk here carries the famous red telephone 
(nicknamed the “Hot Line”) which can be used to alert the entire 
S.A.C. combat force within 30 sec. 

Adjacent to the long control room are the intelligence air room 
and the operations plans room. In the former are displayed large 
maps carrying intelligence information necessary to keep the war 
plan current, and the latter room is where orders directing attacks 
against individual targets are written. The trolley rails which carry 
the main display maps and panels extend into both these rooms. 

From the commander-in-chief’s balcony we looked across and 
down into the control room. Above the wall displays was a row of 
clocks giving the time “in areas in which S.A.C. has an interest” — 
i.e., Tokyo, Guam, Alaska, Omaha, Thule, London, Moscow and 
Omsk—and a red counter-type clock set in action when an opera- 
tion starts. Closed-circuit colour television cameras are installed 
in the main command post, the intelligence air room and the 
global weather centre, and are used (with receivers in the offices 
of the commander-in-chief and key staff members) for daily 
briefings. This television is also linked to the North American 
Defense Command Combat Operations Centre at Colorado 
Springs, where a team of five S.A.C. officers would assist in co- 
ordinating S.A.C. and A.D.C. efforts in the event of war. 


(Continued overleaf) 



























































U.S. MISSILE TOUR... 


Surprising as it may seem, we actually saw Strategic Air Com- 
mand’s war plans during our visit to the command post. The fact 
that they were in the form of red-banded reels of magnetic tape 
on a shelf in the computer room, and so hardly intelligible in detail, 
is an academic point. It was in the computer room that we came 
to appreciate fully the extent to which the entire war operation has 
been planned and programmed—and would, if necessary, be 
executed—on an automatic basis. 

The data-processing equipment consists of an I.B.M. 704 com- 
puter which electronically stores all information—such as the 
status of aircraft and missiles, crews, bases, war plans and supplies 
—concerning the S.A.C. force. If the Command went to war the 
progress of the strike force would be recorded by means of punched 
cards, and would be compared with the appropriate war plan. 
New information would be processed automatically in the mini- 
mum time. Target damage would also be assessed and any 
re-planning necessary would be carried out automatically. An 
even more efficient system, including the installation and inter- 
connection with Offutt of computer equipment at each of the 
Command’s numbered air force headquarters, is planned for the 
near future. In the meantime, in the computer room in the head- 
quarters command post, a Chinese abacus, mounted in a red glass- 
fronted box on top of a data processing machine, is available for 
use in emergency. 

In the control centre which contains the red telephone, one of 
the four television screens was showing a commercial programme 
(something “tastes like meat, smells like meat”) as we entered. 
Here again as much as possible is planned and programmed in 
advance—the messages that would be sent should S.A.C. mount 
an attack have been prepared in advance and are ready for trans- 
mission. The four television screens would normally receive (1) 
the central weather, (2) Colorado Springs, (3) a picture showing 
persons approaching the entrance to the underground post, and 
(4) a national programme or the command-post closed circuit. 
Communications of all types—local and long-distance telephone, 
teletype, and television—is the key to the entire operation of this 
room. 

For the immediate future, a new missile planning facility known 
as the target trajectory centre is to be completed this year as a 
basement addition to the underground command post. This 
should extend into the ICBM era the phenomenal thoroughness 
and efficiency of planning which is apparent in the existing 
S.A.C. headquarters facility at Offutt. Our walk through the com- 
mand post convinced most of the British Press group—far more 
effectively than the propaganda package presented earlier—that 
the S.A.C. deterrent was indeed something which should deter. 
If there was such a thing as an effective deterrent, this was it. 

The final scheduled visit on our U.S. tour, on Monday. April 20, 
was to the Air Force Missile Test Center at Cape Canaveral, 
Florida. The Test Center is a unit of Air Research and Develop- 
ment Command and is not in fact confined to the launching area 
and supporting facilities at Cape Canaveral. Headquarters are at 
Patrick Air Force Base and the entire operation includes Cape 
Canaveral, 12 subsidiary telemetry and camera sites in Florida, 
and the 11 island stations of the Atlantic Missile Range. Unlike 
Vandenberg, Cape Canaveral is exclusively a research and 
development facility and its launch pads are not operational 
installations. 
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Left, a pre-launch picture of the Polaris 

test vehicle whose firing on April 20 

was witnessed at Cape Canaveral by 

the author. Sixth in the current series 

of firings, this was the most successful 
Polaris launch to date 


Commander of the Air Force Missile 
Test Center, Patrick A.F.B., Florida, 
since July 1954, Maj-Gen. Donald N. 
Yates was previously Director of 
Research and Development at U.S.A-F. 
Headquarters, Washington 


Commander of the Air Force Missile Test Center is Maj-Gen. 
D.N. Yates, from whom we received an outline of the organization 
of the unit. The commander’s job is basically threefold, compris- 
ing the operation of the base, the operation of the 5,000-mile 
Atlantic missile range, and the co-ordination of missile test 
projects. 

Operation of the range is the responsibility of Pan American 
World Airways, who have subcontracted R.C.A. to handle instru- 
mentation and data reduction. The overall range operation is 
divided into two aspects, devoted respectively to current operation 
and future development. The third above-mentioned function of 
the Center includes not only co-ordination between the various 
agencies conducting tests—such as NASA, U.S. Army, U.S. Navy, 
U.S.A.F. Ballistic Missile Division and Wright Air Development 
Center—but also the preparation of future plans and requirements, 
and the supervision and evaluation of U.S.A.F. missile tests. 

Most missiles follow the same broad programme of research and 
development firings at Cape Canaveral. Tests to examine the 
integrity of the basic vehicle and its propulsion are followed by 
those which concentrate on particular aspects such as guidance, 
control and nose-cone re-entry. Only towards the end of a pro- 
gramme are firings of the complete missile made. In the case of 
Titan and Polaris missiles at the Cape, research and development 
is the sole purpose of the firings. On all other types (Thor, Jupiter, 
Atlas, Mace, Bomarc and Snark) operational launch training is 
also included. 

With the emphasis on research and development testing, and on 
the use of complex instrumentation on each launch, countdown 
times at Cape Canaveral tend to be long. “Live” range times are 
short, however, and Gen. Yates estimated that approximately five 
times as many firings as at present could be handled on current 
types of missiles. 

Space projects such as Mercury and Dyna-Soar will doubtless 
call upon the prediction, location and recovery facilities of Cape 
Canaveral and the Atlantic Missile Range in the not-too-distant 
future—indeed, the planning for this has already begun. Also 
included in the Center’s future planning are new launch facilities, 
on sites already selected, for Pershing and Minuteman missiles 
and for Centaur space rocket vehicles (Flight, March 13). 

From Gen. Yates’ headquarters at Patrick A.F.B., we drove 
along the 12-mile strip of land, separated from the Florida main- 
land by the Banana and Indian rivers, which leads to the Cape 
Canaveral launch area. The impact of the missilemen on the 
development of the Cocoa Beach area soon became evident, as we 
passed the Sea Missile, Polaris, Vanguard and Astrocraft Motels, 
the Celestial Trailer Court, and the employment offices for Martin, 
Avco, Douglas and Lockheed which formed part of small local 
shopping centres. For those wishing to buy property in this 
fast-expanding region, there was Missile Realty, Inc. 

From the elevated news observation post at Cape Canaveral we 
looked across at the row of missile launch towers fringing the line 
of the coast—the unique skyline of a space-age laboratory. To the 
left, or north, of the Cape lighthouse were the Atlas and Titan 
ICBM sites; near the lighthouse was the launch area for cruise- 
type missiles such as Snark, Bomarc and Mace; and to the south 
rose the gantries for Vanguard and for Thor and Jupiter IRBMs. 

We visited first Complex 17A, one of the Thor launching pads, 
and from here were able to witness, by way of a bonus addition 
to our programme, that morning’s Polaris launch. This was the 
28th test vehicle firing since the Polaris programme began, and 
the sixth in the current series of vehicles having the size and shape 
of the operational Polaris. The primary object of the test was to 
evaluate the performance of the first and second stage solid- 
propellant motors, the separation of these two stages, and flight 
control reaction. 

According to subsequent reports, this firing was highly success- 
ful, all primary objectives being achieved with a range of almost 
500 miles. Of the previous five launches in the current Polaris 
programme, three of the vehicles were exploded by range safety 
officials because of malfunction, one exploded on its own, ‘ 
another came down in the Atlantic after a flight of only 40 miles. 


(To be concluded) 
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The photograph on the right clarifies the revised hold-down system 
and lower skirt fitted to the first D-type Atlas ICBM. As noted below, 


the arrangement malfunctioned during the take-off 


Missiles 
and Spaceflight 


ATLAS D FAILURE 

On April 14 Convair fired an Atlas 3D, the first to fly of the 
D-series (which is the first-generation operational version for 
delivery to the U.S.A.F. Strategic Air Command). As the photo- 
graph shows, the holding-down system has been largely revised 
and, together with the refuelling and instrumentation sockets, 
plugs-in on either side between the instrumentation packages 
(themselves of new design) and the boost motors. The plug-in 
points are each provided with fairing doors, which close over the 
aperture during the initial stages of flight. Among the other 
superficially obvious alterations are major changes in the struc- 
ture of the skirt—now mainly glass-fibre—and a general cleaning- 
up of the exterior of the airframe, which has become almost 
devoid of external pipe and cable conduits. 

The round was launched from Pad 13 in daylight. Unfor- 
tunately, one of the hold-down arms failed to open quickly 
enough to release the missile, and the resulting asymmetric pull 
caused the Atlas to take off at an appreciable angle from the 
vertical. In spite of extreme corrections by the gimballing boost 
motors, the Atlas had to be destroyed by the range safety officer 
at an early stage in the flight. 


TITAN PROGRESS 

An accompanying photograph taken at the Air Force Missile Test 
Center at Cape Canaveral, Florida, depicts the interior of the 
blockhouse at Pad 15 on February 25, before the launching of 
Titan A-5. This was the second round to get off the ground; 
unsuccessful attempts were made on December 20 and February 3, 
and the first flight took place on February 6. 

The latter was the A-3 round and, like all the XSM-68 Titan 
prototypes so far fired, was powered solely by the two 150,000-Ib 
chambers of the Aerojet-General XLR-87-AJ-1 engine of the first 
stage, the second stage being filled with water ballast. 

The picture was taken during the actual count-down at T-10 
min (10 min before the firing), the latter being due at 2.21 p.m. 
At so advanced a stage virtually all the pre-launch tests and checks 
would have been long since completed. The blockhouse at 
Pad 15 can be seen to have two periscopes, one of which is in use. 
The three clocks register local time, count-down hold and firing 
time, and above them are windows in which appear figures giving 
the time to go before firing. The TV screens show various aspects 
of the missile, servicing tower and umbilicals, first-stage propul- 
sion and the flame bucket on which the missile rests. (Major 
contractors for vertically launched missiles, including Boeing, 
Chrysler/ABMA, Douglas, Convair, Lockheed, Martin and 
North American, each occupy a number of pads and their 
attendant blockhouses.) 

The A-5 round left on schedule on a restricted-range mission of 
some 300 miles. The third Titan completed a similar successful 
mission of some 300 miles on April 3; as in previous tests, the 
second stage was filled with 5,600 U.S. gal of water to ballast the 
total firing weight to some 220,000 Ib. 

As’ was related in our special missile number of December 5 
last, the Bosch Arma all-inertial guidance system designed for 





















the Titan has been transferred to the Atlas (which is about a 
year ahead in development). Originally it was thought that the 
G.E./ Burroughs radio/ inertial system formerly fitted to the Atlas 
would in turn be transferred to the Titan, but, in view of the 
relatively early stage of Titan’s development, it was decided to 
institute a competition for an all-inertial system of advanced 
design. The winner of this competition has now emerged as the 
A.C. Spark Plug Division of General Motors. Their system will 
be an entirely new one, of lower weight and more accurate than 
the present AChiever fitted to the Thor IRBM. 


LACROSSE OPERATIONAL 

It was announced by the U.S. Army on April 13 that the first 
units employing the Lacrosse guided bombardment missile will 
be activated at Fort Sill, Oklahoma, “within the next two 
months.” These units are the 5th Missile Battalion, 41st Artillery, 
and the Sth Missile Battalion, 42nd Artillery, each with 
approximately 170 officers and men. All material required, 
including maintenance equipment, training devices, launchers 
and missiles, is being delivered by The Martin Company, 
Orlando, Florida. 


HERRICK AND BURGESS 

Two eminent authors, John W. Herrick, a design engineer at 
Space Technology Laboratories, and Eric Burgess, the well-known 
British interplanetary author and the first member of the B.I.S., 
have collaborated in the production of a 600-page volume entitled 
Rocket Encyclopedia Illustrated, published at $12.50 by Aero 
Publishers Inc., 2162 Sunset Boulevard, Los Angeles 26, Cal. 
This compendium attempts to collate the principles, theories, 
hardware and future planning of all known rocket developments 
throughout the world. The book was published last month. 





As described in the 
second item above, 
this photograph was 
taken inside the 
blockhouse at Pad 15 
at the U.S.A.F. Mis- 
sile Test Center at 
Cape Canaveral, 
Florida. The occasion 
was ten minutes 
before the successful 
firing of the second 
Titan ICBM 
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DEMONSTRATING THE ROLES 





OF AIRCRAFT IN BATTLE 





and what it would like to have, are two dif- 
ferent matters. At present its choice is 
limited by an all-up weight restriction of 4,000 lb, 
which confines Army Air Corps equipment to 
Austers, Chipmunks, EP.9s and Skeeters, though it 
has two Alouettes for evaluation (and seems to have 
fallen heavily for these attractive French visitors), 
and at least a share in some Whirlwinds at J.E.H.U. 
(the Joint Experimental Helicopter Unit). 

When an airborne support demonstration was put 
on by the Army gy Training and Develop- 
ment Centre for the berley staff college on 
April 21, therefore, it was too good an opportunity 
to miss of showing not only what the Army has as 
well as what it would like. Thus, ranged in a static display at Old 
Sarum were the Otter, Pioneer and Twin Pioneer in the fixed- 
wing category and the Alouette, Sycamore, Whirlwind, Wessex 
and Westminster helicopters alongside the Chipmunk, EP.9, 
Auster and Skeeter representing current A.A.C. equipment. The 
P.S31 was unable to attend and the Bristol 192 did not figure in 
the a . There were also an R.A.F. Beverley and a 
U.S.A.F. C-130, the latter type a frequent visitor to Old Sarum 
for practice in NATO standardized loading techniques. The 
Wessex was in R.N. markings and one senior A.A.C. officer 
explained its presence there as being a hint to the visiting Powers 
that Be as to the kind of helicopter the Army would like to have 
(a.u.w. 12,600 Ib). The Westminster was in the hands of West- 
land’s chief test pilot, Lt. (R.N. retd.) W. H. “Slim” Sear, and 
showed its load-lifting capability by raising and flying round Old 
Sarum a pontoon bridge section weighing about three tons. The 
Alouette was one of the two under evaluation: its sprightly 
paces were well shown off in an afternoon flying demonstration 
in which nearly all the aircraft on static show, and several heavier 
types, took part) at Netheravon. 

This was held in an atmosphere of warm spring sunshine which 
could not have been bettered for a day out from Camberley; and 
the mixed audience, representing a legion of regiments and a U.N 
of countries, were treated to a comprehensive view of both the 
tactical and strategic Army support réles. Apart from the Alouette 
and the Westminster, however, the early flying was pragmatic 
rather than spectacular; STOL techniques were the order of the 
day. The Alouette (with an A.A.C. pilot) gave a splendid imper- 
sonation of an invisible big dipper; and the Westminster 
was power personified, its “horrid eyes” (as a colonel’s wife 
described the Gazelles’ air intakes) seeming to glare balefully at its 
audience. 

It was when Netheravon (which as a grass airfield cannot have 
changed much from the days when the R.F.C. held its 1914 
Concentration Camp there) blossomed with parachutes of varied 
colours—buff from the Beverleys, dropping 100 members of the 
Independent Paratroop Company, Brigade of Guards; white from 


Wien’ the Army has in the way of aeroplanes, 


Aircraft 
Beverley 


jeep; and 





“on show’ 
in the airborne sup- 
port demonstration at 
Netheravon: 
heading picture, a 


paratroops 
Brigade of Guards; at 
left, a Wessex land- 
ing @ gun-carrying 


an Alouette hovering 


over a Pioneer and 
a Twin Pioneer 


“Flight” photographs 



















“Flight” photograph 


the Noratlas, with French paratroopers; and pink, blue and cherry 
from the Hastings with panniers and containers—that the scene 
became militarily animated. With a a Hastings dropping 
sodium flares, and orange and b smoke rising from the 
rendezvous points, there was every appearance of battle (though 
a noiseless one). 

One of the French paratroopers earned himself a round of 
applause for landing upright on his feet (surely a thing to do 
metaphorically rather than physically); and in between the Wessex 
had been coming and going with various loads of soldiery and 
equipment which it laid down in front of the spectators, rather 
like a friendly dog wanting to play. The commentator said firmly 
that he believed the Wessex was the correct utility helicopter for 
the Army, “from every point of view”; and after Whirlwinds 
from J.E.H.U. had put down and picked up troops and supplies 
he added even more pointedly: “There are many more uses for 
tactical helicopters, but these ideas appear to be too advanced for 
Whitehall at the moment.” 

When the Hastings in its heavy-drop réle had released its 
panniers and containers on 44 different-coloured parachutes a 
Comet 2 of Transport Command flew over, then the Hercules 
which had been at Old Sarum dropped eight one-ton containers in 
accurate style, well into the D.Z. The Comet made a second run, 
then when everybody had been invited to inspect the containers 
and watch the de-rigging of the platforms and had swarmed on to 
the field, the Hastings came over again—this time very low, like 
a schoolboy released from school. Perhaps the pilot was checking 
on where his containers had fallen. After seeing all they wanted 
to see, the officer-students had an al fresco tea and climbed back 
into their coaches for Camberley. They had plenty to think about 
on the way back, and no doubt some stimulating essays will be 
produced at the College on the use of air power (and by whom) to 
support the Army in the field. Certainly there should be more 
scope for the A.A.C. when, as seems likely, the 4,000 Ib weight 
restriction is raised. At least then the Army pilots could get their 
hands on some rather more useful aeroplanes than the small types 
to which they are at present confined. 
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RIOR to the official opening (see p. 619) 
P= Westland’s new Thames-side heliport ~ edith. ; 
the first flight into it had been made by , We 
company helicopter test pilot John Fay in . 


Westland Widgeon G-ANLW on the morning 
of April 8. He had brought the aircraft from 
Yeovil and positioned at Heston, where three 
M.T.C.A. officials were taken aboad, before 
making the first landing on the T-shaped con- 
crete platform just up-river from the Battersea 
railway bridge. gat 

As with all operations from the new heli- i 
port, this flight (and several others made by : 
the Widgeon before it left for Blackbushe the 
same day) was under visual conditions. The 
actual limits on operations—a minimum of 
g00ft ceiling and half-mile visibility—are 
determined largely by the need to manceuvre 
safely during take-offs and landings; pinpoint- 
ing the site itself is easy enough with the aid 
of two big power stations—Fulham looming 
large on the opposite bank, Lots Road just 


down river. Navigation is a question of follow- * ead 


ing the river and mentally ticking-off bends, 
bridges and power stations, but it is compli- 
cated by the officially imposed necessity of 
keeping clear of the river banks and, during 
the approach, leaving room to manceuvre the 
helicopter while remaining over the water. 

During a demonstration flight made by John 
Fay for a member of Flight’s staff the wind was south-westerly— 
blowing slant-wise across the river which at this point runs 
S.S.W. to N.N.E. Smoke from the Fulham power-station chim- 
neys gave a very clear indication of its direction (and incidentally 
smelt peculiarly pungent). Facing downstream for take-off, the 
Widgeon was lifted-off vertically and slightly backwards for 100ft, 
keeping the platform in view, and then climbed to 500ft and 
accelerated up the river. This altitude is likely to be the M.T.C.A.’s 
recommended cruising height over the river. It is only 100ft 
above the undesirable cruising height band of 20-400ft (height 
required to initiate autorotation), but greater altitudes are undesir- 
able because of possible interference with London Airport fixed- 
wing traffic. During the demonstration the Widgeon was flown 
up-river as far as Hurlingham House, turned for a quick run down- 
river past the heliport and over Battersea railway bridge and then 
turned into wind over the centre of the river before forward 
speed was reduced to about 20 kt 1.A.S. for a descent to the plat- 
form at a steady 150ft/min. 

With this particular wind direction operation is straightforward 
enough, although gust effects are noticeable as it blows between 
the chimneys of Fulham power station. In other wind direct: ons, 
different techniques must be adopted; an east wind is perhap: the 
most inconvenient as it necessitates taking off facing towards the 
river bank and making a turn over the centre of the river before 
accelerating up- or downstream. If necessary an approach can be 
made into wind with the helicopter drifting backwards and side- 
ways; there is a 180 deg arc of manceuvring space and the pilot’s 
visibility from the particular helicopter will partly determine the 
actual approach path used. 

Day-to-day management of the heliport will be under the control 
of Mr. J. S. McHutchen, who is a senior controller appointed by 
International Aeradio Ltd. I.A.L. will be responsible for heli- 
copter control and will man the control tower during daylight 
hours. One hour’s prior permission is needed before landing-on, 
but this in any case is normal time for filing a flight plan. Control 
will be by single channel V.H.F. and there will be a telephone tie- 
line with London Airport control. Initial approach to the heliport 
will be over Castlenau reservoirs or Greenwich Marshes before 
joining the river and thereafter flying over-water up to the 
landing platform. 

















































(Above) Widgeon's eye view of 
the heliport “T” from south-west 


(Right) International Aeradio, 
who will manage the day-to-day 
running of the heliport for West- 
lands, are represented by (left) 
Mr. P. D. Bayetto, air traffic con- 
troller and Mr. J. S. McHutchen, 
heliport manager 


(Below) An upstream take-off 
towards the prominent Fulham 
power station. All except the 
small picture on the right are 
“Flight” photographs 























(Below) The Widgeon gives scale to the landing T. (Right) The 
industrial surroundings of an upstream approach 
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The main gates of the factory at Brough, photographed in 1939 


A TRIBUTE TO A GREAT YORESHIRE FAMILY 


PART 1: THE NA.39 


50 years, it is particularly appropriate to be able to lead off 
with an account of the first year of flight development of the 
company’s most recent product, the NA.39 carrier-based strike 
aeroplane for the Royal Navy. Enough experience has now been 
gained with this machine for it to be assessed as wholly satisfactory 
and eminently suitable for the tasks for which it has been designed. 
Moreover, al it is as complex as any other machine of 
similar size—precise dimensions have just been revealed and are 
given on an accompanying three-view drawing—Blackburn have 
flown the first five aircraft within twelve months, a record which 
may be unmatched by any — completely new high-performance 
military aeroplane in the world 
The NA.39 is scheduled to be the standard all-weather attack 
aeroplane of the Royal Navy for many years to come, combining 
sonic speed at all levels with the ability to carry a very wide range 
of nuclear and conventional stores, long range, outstanding powers 
of manceuvre and excellent slow- flying qualities. An essential 
feature is the incorporation of extensive boundary-layer control, 
achieved by blowing compressor-bleed air from the two de 
Havilland Grven Junior turbojets over a substantial proportion 
of the wings and tail surfaces. Large stores can be carried within 
the internal wea bay, a comprehensive range of navigational 
and wungeubdaiieen electronic systems can be accommodated, 


I this issue, commemorating Blackburn aircraft of the past 


and the wings, nose and air brakes (the latter forming the last 8ft 
of fuselage) are arranged to fold, as shown below. 

Blackburn and General Aircraft Ltd. (now Blackburn Aircraft 
Ltd.) were awarded the contract for the NA.39 in May 1955. The 
company’s chairman, Mr. Eric Turner, promised that the first 


machine would fly in three years, and this was achieved—exactly 
to the day—on April 30 last year. (In fact, had it not been for 
a burst tyre during high-speed taxying trials, the first flight would 
have occurred a week or so earlier.) One of the photographs on the 
facing page was taken on that occasion. The machine, bearing the 
serial number XK 486 and painted in a special company livery of 
“roundel blue” and white, had been assembled at the R.A. 
Bedford after being taken there by road in a completely dismantled 
condition. On its first outing XK 486 flew for 39 minutes, and we 
marked the occasion with an extensive article on May 9, 1958. 

Included in the development contract was financing for 20 pre- 
production aircraft. During the past year aircraft XK 486-490 
have flown and No. 6 is ready to fly. Only the first two were 
painted in the Blackburn colours, the remainder being finished in 
the standard Navy uniform of extra dark sea-grey upperworks and 
white (against nuclear flash) on the underside and vertical tail. The 
second and subsequent aircraft have all been towed on their own 
wheels from the company’s main plant at Brough, East Yorkshire, 
to the airfield at Holme-on-Spalding Moor, where the NA.39 
flight development programme is based. Some 15 miles from 
Brough, Holme is a former R.A.F. bomber station, with a Care 
and Maintenance Unit in residence. Flying control is manned 
by Blackburn Aircraft, and facilities include a 2,000 yd runway, 
a Cossar search radar, arrester wires and a mirror sight. 

At Holme are currently based the first, second, fourth and fifth 
aircraft, the third being assigned to D.H. Engines for powerplant 
development. A number of the company’s aircrew are named in 
eae op ee 603. A Meteor NF.12 and a Hunter F.4 are used 
as chase aircraft, and a Hunter T.8 is expected to be assigned to 
the latter task shortly. Basic test flying of the NA.39 is largely 
completed, including “bonking” with cartridges mounted on the 
wing-tips to induce flutter. As was discussed in our article of 





It is now permissible to publish this 
company drawing of the NA.39 
which is the first to reveal accurate 
dimensions and the method of fold- 
ing the nose, tail and wings. Points 
of interest include the tandem-seat 
cockpit, the lengthy weapons bay, 
the T-tail (the horizontal surface 
normally moving as a “slab”), the 
small flaps and large ailerons (all 
surfaces being “blown”), and the 
evident conformity to transonic area 
rule (which provides a welcome in- 
crease in internal stowage volume) 
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An outstanding air-to-air photograph of the first, second and fifth NA.39s. Their respective crews are: G. R. |. “Sailor” Parker and M. R. 





Bailey; Bobby Burns and D. Dunn; and Derek Whitehead and G. R. Copeman. The photograph was secured on March 26, the birthday of the 
late Robert Blackburn; the photographic aircraft was the Meteor NF.12, flown by Dick Chandler 


a year ago, the aeroelastic problems involved in designing an aero- 
plane to accomplish all types of attack mission at sonic speed at sea 
level are immense, and the NA.39 is singularly stiff. 

The first aircraft has already been through the A. & A.E.E. at 
Boscombe Down for pre-handling evaluation by Service pilots, 
and low-altitude, full-throttle performance (over the sea, for 
obvious reasons) and carrier trials will soon come up on the test- 
flying agenda. Derek Whitehead, the chief test pilot, said last 
week, “Now that the weather has improved and the days are 
lengthening, there has been a considerable increase in the number 
of flights per day. The programme has advanced enormously and 
progress is very encouraging. With one aircraft at Hatfield and 
four at Holme the pilots are being kept pretty busy.” 

This year’s Navy Estimates state that the NA.39 is going into 
production, and Blackburn are building up to a steady rate of 
output. Earlier this year authorization was received to purchase 
machine tools and long-lead-time materials and parts, and it is 
logical to assume that the company have now established a high- 
capacity machine shop capable of turning out the big integrally 
stiffened panels which form so large a proportion of the NA.39’s 
structure. The remainder of the first batch of twenty are on 
schedule, and the final pre-production aircraft may be expected 
to form the Service test squadron. 


Contributors to the NA.3%. We understand that the following are among 
firms who have contributed directly or indirectly to the NA.39 programme:— 

Accles & Pollock Ltd.; Acton Bolt Ltd.; Aircraft Materials Lted.; B. Attewell 
& Sons Led.; Auster Aircraft Lted.; Aviation Developments Led.; B. B. Chemical 
Co. Ltd.; Belling & Lee Led.; Bell’s Asbestos & Engineering Ltd.; Birmetals Ltd.; 
James Booth & Co. Ltd.; Boulton Paul Aircraft Ltd.; British Aluminium Co. Ltd;. 
British Insulated Callenders Cables Ltd.; British Thomson-Houston Co. Ltd.; 
Brown Brothers (Aircraft) Ltd.; $. G. Brown Led. 

Cellon Led.; Ciba (A.R.L.) Led.; de Havilland Engine Co. Led.; Docker Brothers; 
Dowty Equipment Led.; Dowty Seals Led.; Dunlop Rubber Co. Ltd. (Aviation Divi- 
sion); Ozus Fastener (Europe) Ltd.; Electro-Hydraulics Led.; Elliott Bros. 
(London) Ltd.; English Steel Corporation Led.; Ferranti Led.; Firth-Vickers Stain- 
less Steels Ltd.; Flight Refuelling Led. 

General Electric Co. Ltd.; Graviner Manufacturing Co. Led.; Guest, Keen and 
Nettlefoids (Midlands) Led.; J. J. Habershon & Sons Ltd.; Hellermann Ltd.; High 
Duty Alloys Ltd.; High-Pressure Components Ltd.; Hordern-Richmond Ltd.; 










The flight development programme 
of the NA.39 is at present based at 
the RAF. airfield of Holme, 
although later production aircraft 
will probably be flown from the 
1,400 yd runway at Brough. Three 
NA.39s are here seen about to taxi 
out from a Holme hard-standing 





After the first flight on April 30, 1958: Bernard Watson, head of flight 
test; Derek Whitehead; and Lt-Cdr. J. D. Glendinning, who at that 
time was project officer 


Hymatic Engineering Co. Ltd.; imperial Chemical industries Ltd. (Metals Division); 
William Jessop & Sons Ltd.; E. & E. Kaye Ltd.; Kenilworth Manufacturing Co. Ltd.; 
King Aircraft Corporation. 

Marston Excelsior Ltd.; Martin-Baker Aircraft Co. Ltd.; M. L. Aviation Co. 
Ltd.; Normalair Led.; Northern Aluminium Co. Ltd.; Plannair Ltd.; Plessey 
Group of Companies; Reynolds Tube Co. Ltd.; Rotax Ltd.; Roto! Ltd.; Rubery 
Owen & Co. Led. 

Sangamo Weston Ltd.; Saunders Valve Co. Ltd.; Self-Priming Pump & Engineer- 
ing Co. Led.; Shell-Mex & BP Ltd.; Simmonds Aerocessories Ltd.; Smiths Aircraft 
Instruments Ltd.; Standard Insulator Co. Ltd.; Standard Telephones & Cables 
Led.; Steriing Metals Led.; J. Stone & Co. (Chariton) Led. 

T. |. Aluminium Led.; Tecalemit Led.; Teddington Aircraft Controls Led.; Teleflex 
Products Led.; Thermo-Plastics Ltd.; Thorn Electrical Industries Led.; Triplex 
Safety Glass Co. Ltd.; Tufnol Ltd.; Venner Accumulators Ltd.; James Walker and 
Co. Led.; Ward, Brooke & Co. Ltd.; Western Manufacturing (Reading) Ltd.; 





Whitehouse Industries Led.; Henry Wiggin & Co. Led. 
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PART 2: THE COMPANY 
AND ITS HISTORY 


ALF a century ago, in the year 1909, Robert Blackburn 
himself 


began to interest seriously in flying; and later 

that year he was engaged in the design of a monoplane, 
which he attempted to fly early in 1910. To celebrate the entry 
of this true Yorkshireman into aviation the chairman and directors 
of the great company which perpetuates his name recently gave 
a dinner in London, whereat tributes were paid by prominent 
figures in the industry and Services (Flight, March 6). 

It is a priate that the present review should be mainly 
concerned with Blackburn aircraft types. The g and 
identification of these machines—particularly those built ore 
1919—has for long been obscure; and over the years some garbled, 
and occasionally irres ible, assertions have multiplied the con- 
fusion. The First World War machines have been admirably 
treated by J. M. Bruce in his great work British Aeroplanes 
1914-18, and it is hoped that the present review may render a 
similar service in respect of certain pre-1914 and inter-war 
Blackburn products. 

To form a background to the technical survey, however, it is 
necessary to outline the development of the company itself 

As we have remarked, Robert Blackburn was endeavouring to 
fly early in 1910; he achieved what he himself termed “sand 
scratching.” Between 1910 and 1914 a number of other Black- 
burn machines were built and rebuilt, as later detailed; and at Filey 
—and later at Hendon—a Blackburn flying school was established. 
In 1911 B. C. Hucks on a Blackburn monoplane made the double 
crossing of the Bristol Channel. The year 1912 saw a Blackburn 
aircraft victorious in the “War of the Roses” race. 

Towards the end of May 1914 a small order for B.E. aircraft 
was placed with the company and Robert Blackburn took over 
some works at Olympia, Leeds, in place of his earlier premises in 
that city. Of the 1914-18 Blackburn aircraft the was 
the most notable. T produced under licence included the 
Sopwith Cuckoo and Baby. The Cuckoo was a torpedo carrier 
and from it Blackburn obtained invaluable experience for the 
production of later torpedo machines of their own design, the first 
of which was the Blackburd. 


PART 3: THE NA.39’s ANCESTORS 


Heavy ae Sear Most of the drawings for this, the 
original burn aeroplane, were prepared during 1909. On 
completion, early in 1910, the aircraft was taken to the shore 
between Marske and Saltburn, where it met with disaster, des- 
cribed by Flight (May 28, 1910) in these terms: “While testing 
his monoplane on the Marske sands on May 24, Mr. R. Blackburn, 
of Leeds, met with a.mishap. He was running the machine along 
the beach when, through skidding into a hole, the tyre of one of 
the wheels came off. Mr. Blackburn at once cut off the ignition, 
= as a result of the sudden stoppage, he was thrown from his 


“"' had been intended to install a patent stability device, described 
in Flight of June 4, 1910. This original aircraft, called the “heavy 
type monoplane” to distinguish it from the second, lighter, 
machine, was not described in Flight until August 13, 1910. The 
following are extracts :— 

“Every effort has been made to secure substantial construction rather 
than light w t. It will be observed that the pilot’s seat consists of a 
wicker chair placed on the platform of a car that is suspended at some 


In 1910: heavy type monoplane and, right, light monoplane (Mercury) 









Robert Blackburn 
(1885-1955), the 
firm's founder 


In 1915 the company established a second factory at Brough, 
where an aerodrome was also laid out and a slipway constructed 
for seaplanes. 

In the years between the wars Blackburn were particularly noted 
for their Fleet Air Arm torpedo bombers and R.A.F. flying-boats; 
but = Ow also achieved os tation with their Bluebird and B.2 

light aircraft. ittle Lincock light fighter was another 
sotable technical — Me Reference to subsequent pages 
will reveal an astonishing variety of designs. Blackburn “firsts” of 
the inter-war period included the Swift—the first biplane with 
staggered wings designed to fold; the Cubaroo—in its day the 
largest single-engined aircraft in the world; the Velos—the first 
torpedo seaplane; the Iris—the largest and fastest flying-boat of its 
class; and the Bluebird IV—the first British light aircraft of all- 
metal construction. 

On September 26, 1939, a Blackburn Skua fighter/bomber 
became the first British machine to destroy a German aircraft in 
World War 2; Skuas also sank the German cruiser Konigsberg. 
At Blackburn’s Dumbarton factory some 200 Sunderland fiying- 
boats were built during the war years, and at Sherborne about 
1,700 Swordfish. Barracudas were also constructed; and there 
was a very large programme of modifications to 4,000 American 
naval aircraft such as Martlets, Avengers, Corsairs and Hellcats. 

In post-war years Blackburn have added to their tally of Naval 
strike aircraft, the latest—and most remarkable—being the NA.39, 
of which a special feature is made in this issue. Another achieve- 
ment of note was their production of the Beverley freighter— 
a design of General Aircraft Ltd., which name was added to that 
of Blackburn in 1949. Today Blackburn products include not 
only aircraft but piston engines, gas turbines, electronics, heen, 
mowers, tural equipment, road rollers, Jowett spares and 
hydraulic pumps. 

It remains to record that in recent days three operating sub- 
sidiaries have been set up by Blackburn and General Aircraft Ltd., 
which now becomes a holding company. They are Blackburn 
Aircraft Ltd., Blackburn Engines Ltd, and Blackburn 
Electronics Ltd. 


considerable distance below the planes. The car is supported upon a 
three-wheeled chassis, of which the suspension forms one of the special 
features of the construction. The front wheels are mounted on canti- 
levers, the tail ends of which form skids. Elastic springs are used, and 
if the shock of landing is very severe the skids come into direct contact 
with the ground. In front of the pilot is an inclined steering wheel very 
much on the lines of that on a motore car .. . 

The engine was a 30/35 h.p. Green, the span 30ft, and the 
weight about 800 Ib. 


Light Monoplane (Mercury) This single-seater closely fol- 
lowed Antoinette practice, being a wire-braced mono e with 
a fuselage of triangular cross-section and a two-wheel-cumm-skid 
undercarriage. The engine was a 40 h.p. radial designed by Mr. 
Isaacson, who was connected with the enaies Engine Company. 
For its day this engine was remarkable, being of stationary type at 
a time when the Gnome rotary was conquering the flying world. 
It had overhead valves (push-rod operated) and a propeller reduc- 
tion gear (2:1). The machine was taken to the Blackpool meeting 
in August of 1910, but as the engine was untried— indeed, un- 
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aaaeboanth no part in the flying. After the Blackpool meeting 
the machine was taken to Filey Sands. 

Between the time of the Blackpool meeting and March 1911 no 
reference to this aeroplane appeared in Flight. However, 
issue of March 11, 1911, carried a paragraph which read : — 

“Although the machine was somewhat damaged in the end, very fair 
success was attained on Tuesday during some trials over Filey Sands 
with the Blackburn monoplane. With Mr. Hucks in the pilot’s seat, 
the machine was run for a distance of three miles along the sand, just 
to see that everything was in order. Then, on the elevator-lever being 
moved, the monoplane took the air, and rising to a height of about 
30ft headed for Filey Brigg, the speed being about 30 m.p.h. Unfor- 
tunately, in making a turn, the machine swooped, and one wing — 
the ground, bringing the machine down, damaging the chassis 

A photograph (top right) shows what is apparently the same 
aircraft but in somewhat different form, i.e., with a nosewheel 
undercarriage. 


Mercury Passenger Type This was a development of the 
machine just domed tn and was exhibited at the — Aero 
Show in 1911. It was a two-seater, fitted with a 50 h.p. Isaacson 
radial and had a redesigned four-wheel-cum-skid rcarriage. 
Flight of March 25, 1911, described it in these terms :— 

“The body is triangular in section and tapers backwards from that 
point where is fixed the pilot’s seat, which occupies a position behind 
the passenger’s seat, to the rear. The construction, which is throughout 
of specially selected English ash, is in the form of a lattice girder, the 
members of which are butted up to the three main beams in such 
a manner as to ensurc, as much as possible, their working in com- 
pression. . . . The front portion of the fuselage is covered with highly 
polished veneered wood, and the latter part with fabric, in order to 
reduce head resistance. 

“The main planes are trapezoidal in form. The two main spars on 
which the sections are built are of solid ash, grooved out along the 
neutral axis to form a channel section. In addition to these, lattice 
girder work, which is very strong, and, at the same time, light, runs 
the whole length of the planes, giving increased strength to counteract 
the upward and backward thrusts imparted to the planes whilst travel- 
ling through the air . 

After Olympia the weeks went by until, in the issue of May 27, 
1911, an excellent photograph (second down on the right) was 
printed showing B. C. Hucks flying the aircraft over a marked 
course on Filey Sands “for his certificate.” 


Mercury with 50 h.p. Gnome For the Daily Mail Circuit-of- 
Britain air race, flown in July 1911, two improved Mercury mono- 
planes were entered. One was piloted by B. C. Hucks and the 
other by Conway Jenkins. The latter crashed at Brooklands at 
the start of the race, and Hucks got as far as Luton, where he 
damaged his machine. Both these aircraft were fitted with the 
50 h.p. Gnome rotary. 

In August 1911, on one of these machines, Hucks set out on 
a tour of the West Country in the course of which he made the 
double crossing of the Bristol Channel—a feat which received due 
public acclaim. At Weston-super-Mare he demonstrated the use 
of wireless telegraphy when flying at 50 m.p.h. and 700ft. 


“No. 33” Blackburn Monoplane (School Monoplane) “No. 
33” is the designation used by Robert Blackburn in a letter to 
Flight dated October 4, 1912; the number was a Hendon racing 
number. Mr. Blackburn wrote: “Now we beg to point out to you 
that the machine in question which you propose dealing with is 
one of our old types, and as a matter of fact this particular 
machine was constructed over a year ago, and has merely been 
slightly rebuilt and recovered. It is, as a matter of fact, the actual 
machine that Mr. B. C. Hucks used on his West of Fngland tour 
with a few slight alterations, and the addition of a scuttle dash.” 
“No. 33” was used by the Blackburn School at Hendon. 

Mercury with 50 h.p. Anzani A Mercury type monoplane with 
50 h.p. air-cooled Anzani engine is mentioned by the Blackburn 
company. 

Mercury Passenger Type with Renault Inscribed on the tail 
of a Renault-engined monoplane (fifth down, right) is “Black- 
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burn Monoplane ‘Mercury’ Passenger Type.” A somewhat 
similar machine, though of more elementary form, is also illus- 
trated above it and differs in respect of undercarriage design. This 
type was apparently that in which Hubert Oxley was killed at 
Filey in 1911. Another photograph (not printed) shows a similar 
machine with two bracing pylons and covered fuselage. 

Military Type (“All-steel Monoplane” or “Type E”) Claimed 
to have been the first British aircraft of all-metal construction, 
this type was intended for the Military Trials of 1912 but was not 
completed in ume. It first appears in the pages of Flight in the 
issue of May 25, 1912: a Photograph shows it as having “recently 
arrived at Brookland nds Aerodrome.” Generally similar to the earlier 
Mercury monoplane in layout, the machine had a triangular- 
section fuselage of steel tubing. The engine was an air cooled 
vee-8 Renault of 60/70 h.p., and it is said that take-off was accom- 
plished in 30 yd with a passenger and petrol for four hours, A 
contemporary photograph shows an auxiliary tank under the fuse- 
lage and “Blackburn Monoplane Type E” on the tail. 


All-steel Monoplane with 60/80 h.p. Green A second speci- 
men of the all-metal military monoplane was built with a 60/80 
h.p. Green water-cooled engine. 

Single-seat M (SO hp. Gnome) In Flight of 
March 29, 1913, reference is made to “Mr. Foggins’ new 50 h.p. 
Gnome-Biackburn” having risen to “a big altitude.” It was 
further stated that the machine climbed exceedingly quickly and 
showed a speed of about 60 m.p.h. According to the Blackburn 
company, this machine was actually constructed during 1912; 
thus, it is the more remarkable—and gratifying—that it should still 
be in flying trim today. 

Flight of April 5, 1913, carried two Cyn of the trim mono- 
plane, and a caption reported that yril Foggin, together 
with Harold Blackburn (no relation to hs. aircraft-constructor 
brothers), had been giving exhibitions in Leeds at Easter. In 
general layout the aircraft was similar to the Mercury series but 
had a one-piece rudder and a divided elevator. 


Two-seater Monoplane (“Type I”) with 80 hp. Gnome Flight 
of August 30, 1913, printed two pictures of “an 80 h.p. two-seater 
Blackburn monoplane which has just been built for and supplied 
to Dr. M. G. Christie for touring purposes.” It is recorded that on 
its test flight Mr. Harold Blackburn climbed to about 7,000ft in 
10 min and that, since its delivery flight about two weeks pre- 
viously, the aircraft had made a n of cross-country flights. 
It was further stated that it was “at t making a tour of the 
Yorkshire towns piloted by Mr. H. Blackburn, with its owner as 
passenger.” Speed range was given as about 40 m.p.h. to 70 m.p.h., 
and reference was made to technical points of interest—the “sim- 
plified chassis,” the “turtle back on the fuselage” and the “new tail 
planes.” A full description was printed in the issue of Decem- 
ber 27, 1913, together with a detailed full-page three- view draw- 
ing. On that occasion the aircraft was alluded to as “the 80 h.p. 
Blackburn monoplane,” but a close examination of one of the 
photographs shows that the rudder carried the designation 
“Type I.” 

This same machine was the winner of the “War of the Roses” 
race for a trophy presented by the Yorkshire Evening News. 

Span, 38ft; length, 28ft; gross weight, 1,500 Ib. 
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Improved Two-seater with 80 h.p. Gnome A 
machine very similar to that described above was exhibited at the 
Olympia Aero Show in March 1914. The engine bearers had 
been modified and it was reported that the nose was generally 
neater. Flight’s account “The old-type Blackburn con- 
trol has been by one of a more standard type . . 


Type L Seaplane Blackburn’s first biplane, the Type L, was 
oleae designed for the 1914 Circuit-of-Britain seaplane race 
organized by the Daily Mail. This contest was prevented by the 
outbreak of war, and the aircraft was commandeered by the 
Admiralty and fitted —_ a machine-gun. In its “Circuit” form it 
was described in Flight of September 2, 25, "1914. The engine was a 
130 h.p. Salmson ( water-cooled radial, provided 
with radiators wy _~- in line with the front cockpit. 
In his book British y bane nd 1914-1918 J. M. Bruce reports 
that the Type L was taken to gh and remained there for 
some six weeks. Early in 1915 it was flown into a cliff. 


Land/Sea Monoplane This aircraft appeared in 1915 and was 
based on the two-seater monoplane built in 1913 and sold to Dr. 
Christie. Initially powered with an 80 h.p. Gnéme rotary, the 
Land/Sea Monoplane was later engined with a 100 h.p. Anzani 
air-cooled radial. Equipped with floats it was used by the 
Northern Aircraft Company as a seaplane trainer, operating from 
Windermere. 


T.B. The letters “T.B.” signified “Twin Blackburn,” for this 
type had two fuselages. The Admiralty requirements to which it 
was designed (and completed in August 1915) called for a load of 
Ranken Darts for anti-Zeppeiin use. The first of the two proto- 
types had 100 h.p. Gnéme Monosoupapes, and the second had 
110 h. ~ nam. Wooden construction was used, and the general 
layout of the aircraft is seen in the photograph. 

ag Sm oe length, 36ft 6in; empty weight, 2,310 lb; gross 
weight, 3 ‘ 
Triplane =< Blackburn Triplane was a single-seat fighter of 
distinctive, and not wholly attractive, appearance. The single-seat 
nacelle projected forwarded of the centre wing, and at the rear of 
it was mounted the 100 h.p. Gnéme Monosoupape or 110 h.p. 
Clerget engine. Though it offered little in the way of performance 
(the speed range was 45 m.p.h. to 100 m.p.h.) the Triplane did at 
least afford a good field of view, and of fire, for the pilot. The 
machine was flown during 1916. Span, 24ft; length, 21ft Sin; gross 
weight, 1,500 Ib, 
White Falcon A typical Blackburn monoplane, this wire- 
braced two-seater was built for an indeterminate purpose 
(probably for private use, al it-was commandeered for 
Government service) about 1915-16. Lateral control was by 
wing-warping. The engine was a 100 h.p. Anzani. Span, 39ft 6in. 


GP. A large seaplane, built in 1916, the G.P. was a three- 
seater powered with two 225 h.p. Sunbeam engines. It was 
designed for naval patrol duties, bombing or torpedo-dropping, 
and was the forerunner of the famous Kangaroo. The wings 
could be folded, although the span of the upper one was 74ft 10in. 


S.P. This type was essentially the same as the G.P. but had 
two 250 h.p. Rolls-Royce Falcon engines and ailerons of increased 
area. Ailerons were also added to the lower wings. As on the 
G.P., there were two Lewis guns on Scarff mountings and, as an 
alternative to the torpedo, four 230 Ib bombs could be carried. 


Kangaroo The Kangaroo resembled the G.P./S.P. types but 
was a landplane and had various minor differences, notably in the 
tail. The type was put into production during 1918 and J. M. 


Left, the Type L seaplane 

of 1914 and, right, the 

Land/Sea monoplane of 
1915 


For military purposes: 
the T.B. (“Twin Black- 
burn”) seaplane and the 
triplane 
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The Swift at the 
1920 Olympia Show 
and (right) in modi- 
fied form 


Bruce records that Kangaroos were used by an anti-submarine 
squadron based at Seaton Carew, near the mouth of the River Tees. 
It is also reported that Kangaroos were operated by a bomber 
squadron in Belgium. The anti-submarine Kangaroos sighted 
twelve U-boats and attacked eleven. Defensive armament was two 
Lewis guns and projectile loads could include four 230 lb bombs 
or a single 520 Ib bomb. The engines were two 250 h.p. Rolls-Royce 
Falcons. The Kangaroo was one of the comparatively few World 
War I aircraft to carry wireless—operated by the rear gunner. 

After the Armistice Kangaroos were used for civil work by the 
Grahame White Company (principally for joyriding) and by the 
North Sea Aerial Navigation Co. Ltd., which was operated by 
the Blackburn organization. One Kangaroo, with specially tuned 
Falcon IIIs, set out on a flight to Australia, though this was 
abandoned after a forced landing in Crete. Kangaroos were flying 
as late as 1929—as trainers at the R.A.F. Research School, Brough. 
Span, 74ft 10in; length, 46ft; gross weight, 8,017 lb; max. speed, 
100 m.p.h.; endurance, 8 hr (without bombs). 


N.1B Designed to Admiralty requirement N.1B, this tiny 
flying-boat became known, quite understandably, as the Nib. 
The design dated from 1917. Of Linton-Hope type, the wooden 
hull was of circular section with diagonal mahogany planking. 
A 200 h.p. Hispano Suiza engine drove a pusher propeller. When 
the war ended the aircraft was still incomplete and was never 
flown in its original form. The hull was, however, used for a 
Schneider Trophy racer known as the Pellet (which see). 


Blackburd Having had experience in building Sopwith Cuckoo 
torpedo-carrying biplanes, the Blackburn company was given a 
contract in 1918 for a new torpedo aircraft to their own design. It 
was competitive with the Short Shirl and three examples were 
built of each type. The following descriptions of the Blackburd 
from Flight of December 11, 1919, seems appropriate : — 


“This machine is of rather unusual appearance, resulting from the 
requirements for which she was ya The chief function of 
the Blackburd is that of quaeien torpedoes, and, consequently, the 

lifting capacity of the machine has to be considerable, as the torpedo 
weighs over half a ton. Also, she is designed for use from a ‘mother’ 
ship, and hence is of small dimensions when folded. The use from a 
ship entails starting from the deck and alighting on the deck or on the 
sea as circumstances dictate. To this end the Blackburd has a special 
undercarriage, the wheels of which can be dropped —-¥ - , leaving 
clear two long skids which can be used for landing on after 
the torpedo has been discharged . 


Above, left, White Falcon military mono- 
plane; above, right, 
marine aircraft (later used for transport) 


Left, G.P. seaplane; right, the Blackburd 
—first Blackburn machine specifically 
designed for torpedo carrying 
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Kangaroo anti-sub- 


The Blackburd’s engine was a Rolls-Royce Eagle VIII of 
350 h.p. and a maximum speed of about 95 m.p.h. was achieved 
without the torpedo. Span, 52ft; length, 36ft 3in; empty weight, 
3,228 Ib; gross weight, 5,700 Ib. 


Swift Thé Swift was a single-seat carrier-borne torpedo plane 
and it first appeared (in partly mocked-up form) at the Olympia 
Aero Show in July 1920. Unlike later models, this first Swift 
had no sweepback on the wings and it differed ‘also in nose and 
tail design (see photographs). Flight reported: 

“The ‘Swift’ is designed to start from and alight on the platform of a 
warship and carries a standard torpedo. As exhibited this torpedo is not 
shown in place, as some of the gear for slinging and dropping it, etc., is 
of such a nature that the authorities do not wish details published 

“One special feature of the machine is the construction of the central 
unit, comprising the middle portion of the fuselage. The under-carriage, 
the top centre section, and lower wing roots, etc., are all built up in one 
unit of strong steel tubing . . . 

“For use on ship-board it is essential that the machine should stow 
into as small a space as possible, and this is accomplished by arranging the 
wings to fold back as in the ordinary vertical biplane. The fact that the 
Blackburn ‘Swift’ has staggered planes has rendered the problem of fold- 
ing more difficult, but it would appear to have been solved in a very 
efficient manner .. . 

A Swift of this pattern was purchased by the R.A.F. and was 
fitted with a revised tail, wherein a balanced rudder of much 
larger area was fitted in conjunction with a fin of smaller area. 
Bearing the serial number N139 this machine was tested at 
Martlesham Heath. By early 1923 the Swift was flying in a 
much revised form, with a new engine installation (the Napier 
Lion was invariably fitted), swept-back wings, and a new tail 
ae. incorporating balanced elevators of larger area—all 

foutzg queue or lees to the stantand of the & R.A.F. Dart. One 
machine of this general type was supplied to the U.S. government 
and a contemporary publication alludes to this as “Swift F.” 
Machines of similar design were also supplied to Spain, Japan, 
Greece and Brazil (about half a dozen examples each). At least 
one of the Spanish machines was a two-seater. 

Figures for the export type of Swift given in Flight of July 19, 
1923 (in conjunction with the Gothenburg International Aero 
Exhibition, where a Swift was exhibited) were: load, 2,876 Ib; top 
speed, 95 kt; rate of climb at sea level, 650ft/min; ceiling, 
15,000ft; take-off run in 20 kt relative wind, 150ft. 


Sidecar This curious little tourer was a mid-wing monoplane, 
as the photograph shows. It was built during 1920 but was never 
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Sidecar light monoplane with 
M side-by-side seating 





flown. The engine was a 40 h.p. A.B.C. Gnat and the structure 
was fabric-covered. A point of particular interest is the side-by- 
side seating, because this same arrangement was later adopted by 
Blackburn for their famous Bluebird and B.2 series. 


wd ak ah LAA It 
i ice until 1928, when it was superseded by 
the Ri As an alternative to a torpedo (generally a Mk IX of 
1,100 b) the Dart could carry an under-wing bomb load, the 


late Service life Page slots were fitted to the top wi 


tered Darts were used, both on floats and a chasis far REP 
Reserve instruction. 

Span, 45ft 6in; length, 35ft Sin; empty weight, 3,599 Ib; gross 
weight, 5,973 Ib; max. speed, 93 kt at 3,000ft; ceiling, 10,500ft. 
(Figures are for Service type landplane.) 


Blackburn Mk I The wings of the Blackburn were similar to 
top 


modate a crew of three for spotting duties. The Mk I 
Blackburn had the wings attached directly to the fuselage. 
The engine was a Napier Lion ITB in a typical Blackburn cowling. 
At least one Mk I (fitted, incidentally, with a non-standard four- 
blade propeller) had a twin-float undercarriage, the keel of the 
floats being specially strengthened for deck-landing. 


Blackburn Mk IT This mark of Blackburn was adopted for the 
equipment of certain Fleet Air Arm units and differed from the 
Mk I in that the top wing was raised above the fuselage and in 
having no wing tanks. The undercarriage was revised and other 
improvements were incorporated. 

A small number of Blackburns were converted as side-by-side 
dual-control trainers, and one machine of the type was used at 
Gosport to carry 16ft glider targets. 

Endurance was 4 hr at a speed of 75 kt. 

Pellet For the Schneider Trophy contest of 1923 Blackburn 
took the hull of the N.1B and mounted upon it a new wing cellule 
and tail. A Napier Lion ine was fitted on the top wing and 
drove a tractor propeller. result was called the Pellet. On 
being launched the Pellet slowly, but quite deliberately. turned 
turtle, depositing ilot, R. W. Kenworthy, into the Humber. 
She was salvaged rn a test flight was made on the eve of the 


Schneider contest. Larger radiators having been found necessary, 
these were fitted overnight, and the Pellet duly took off on the 
following day for the specified navigability trials. On becoming 
airborne she porpoised, once again turned turtle, and gave Ken- 
worthy a ducking. He himself was salvaged undamaged, but 
the Pellet was never waterborne or airborne again. 












FLIGHT 


Cubareo Two examples of this huge single-engined land- 
plane were built. The type was first flown during 1924 and was 
intended as a coastal-defence torpedo carrier. The crew 
numbered three and the engine was a 16-cylinder water-cooled 
Napier Cub of nominally 1,000 h.p. A 2lin torpedo, weighing 
1} tons, could be carried, or, alternatively, there was storage for 
an equivalent bomb load. Fuel tankage permitted a maximum 
endurance of ten hours. One Cubaroo was fitted experimentally 


-ignition engine. Points 
of particular interest were the trapezoidal section of the rear 
Seengh, wale Sensis Se See & Se So anes pee 
behind the wings, and the elaborate biplane tail. Al 
measuring 88ft in span, the wings were arranged to to fold. 

Span, 88ft; length, 54ft; —— — lb; gross weight, 
19,020 Ib; top speed, 115 m.p.h.; ceiling 11,800ft. 
Velos A twin-float two-seater development of the Swift/Dan 


family, the Velos was first introduced in Flight of November 5, 
1925. The account read:— 





“On October 28 last, a party of foreign Attachés and press representa- 
tives paid a visit to the air station at Brough at the invitation of the 
Blackburn Aeroplane Company and D. Napier and Sons, to see demons- 
=p Oe Oe Fre rt 


— at J iy HY ~~ gt 
float seaplane with accommodation for a torpedo. Hitherto, torpedo- 
planes have mostly been of the land aeroplane type, with whee! under- 
carriage, but the advantages of the seaplane for the work are obvious . . 


Five clessah of this que wase dslvened to the Geusk queen 
ment during 1927 by the Greek National Aircraft Factory 
(operated by Blackburn) and four were put into service by Spain. 


Sprat The Sprat was a deck-landing tandem-two-seat trainer 
powered with a Rolls-Royce Falcon III engine, and was competi- 
tive with the Vickers Vendace and Parnall Perch. No 
order was placed. The Sprat could be fitted with a wheel or float 
undercarriage and was of composite construction (steel tube 
centre-section; otherwise wood). 

Span, 34ft 9in; length, 29ft 3in; eae an speed at 
s.L., 190 kt. (Figures apply to landplane 


Airedale Le ec alt 
which also brought forth the Hedgehog, Blackburn turned 
out this remarkable parasol monoplane. It had a wing of very thick 
section which was arranged to fold. It was of wooden construc- 
tion, with box spars, and had dual control. Of this aircraft Mr. 
G. E. Petty said in a recent lecture at Brough: 


“It was the first monoplane to be built for the Navy. It certainly 
was unorthodox. It was a three-seater with the crew arranged similar 
to the popular Blackburn Fleet ~~ ~$ the pilot well forward with an 
excellent view down over the nose for deck approach and the comfort- 
able screened double cockpit aft for the navigator and wireless ope-ator. 
Unobstructed view in the lower hemisphere was a primary requirement 
for the navigator and in consequence we had to make it a high wing 
arrangement. Further, tag ent eg py 
folded width and other ing in those days 
high-lift devices had not been developed—made our design problems 
quite formidable. However, by cramming in as much wing area as possible 
with square wing tips and large chord, and by a very ingenious method 
of wing folding, we managed to + meee heed an airc-aft to meet operational 
Sa, The method of folding about an inclined axis by which 

pe pe eye epee ition with the edges uppermost 
and the wing span parallel to the fuselage, p very satisfactory, 
although naturally heavy, and this method was incorporated in our later 
monoplanes, the Skua, etc., and was adopted by several American types.” 





The Dart and (right) 
Dart trainer on floats 
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These varied Blackburn types of the 1924-27 era, from left 
to right, are the Cubaroo and Velos; Sprat and Airedale; 
and Ripon Mks | and Il. The Cubaroo (1,000 h.p. Napier 
Cub) was the world’s largest single-engined aircraft and 
could carry a 1'4-ton torpedo or bomb-load. The Airedale 
(385 h.p. Armstrong Siddeley Jaguar) was the first British 
monoplane to be built specifically for naval duties 















Ripon I Built in 1926, the Ripon represented a considerable 
advance over the Swift/Dart/Velos family of torpedoplanes in 
having a much cleaner airframe, with single-bay wings. It had 
a Lion V engine and was built both as a landplane and as a sea- 
plane. Construction was principally of wood. Two machines of 
the type were completed and tested before the Ripon II was 
built and adopted by the R.A.F. The Ripon I landplane had a 
gross weight a little over 7,000 lb and a top speed of 112 m.p.h. 


Ripon II (and Ila) An even cleaner development of the 
original Ripon, engined with the more powerful Lion XI or XIA, 
the Ripon II was likewise built both as a landplane and as a 
seaplane and was ordered into quantity production as a replace- 
ment for the Dart. The version adopted was as the 
Ripon IIa. Even as late as 1928 Flight remarked that it was still 
“premature to say that_the Ripon would supplant the Dart,” 
although a number were to be given a full test. Composite con- 
struction was employed and the Lion was installed in conjunction 
with laterally mounted retractable radiators. The two-bay wings 
were fitted with Handley Page slots after the Ripon IIa had been 
in service for some time; also added were engine exhaust mani- 
folds. A torpedo of about 1,500 lb or an equivalent bomb load 
could be carried, and the following particulars apply to the land- 
plane version: span, 45ft 64in; length, 37ft; gross weight, 7,280 Ib; 
top speed at s.]1., 132.5 m.p.h.; endurance, 3-4 hr. 

Ripon IIF This designation was used for a version of the 
Ripon supplied to Finland and fitted with the Gnome-Rhone 
(Bristol) Jupiter or Armstrong Siddeley Panther. 


Ripon III An all-metal development of the Ripon, with Napier 
Lion XI engine, and redesigned in respect of wing-tip shape and 
other particulars. One example of this aircraft was tested at 
Martlesham Heath. 


Tiger-Ripon (B-4) During 1932 the Ripon was tested with 
the Armstrong Siddeley Tiger and Bristol Pegasus radial engines. 
The Tiger version bore, and was sometimes known by, the 
S.B.A.C. designation B-4. 

Pegasus-Ripon (B-5) This aircraft was the prototype Baffin 
and was tested with its Pegasus engine both uncowled and with 
a Townend ring. Like the Tiger-Ripon it underwent trials at 
Martlesham Heath and the type was ordered in quantity as the 





Built for the clubs: the Bluebird in its original form (left) and in subsequent form as the Bluebird Ii and IV 


Baffin. A number of Finnish Ripons were fitted with the “L” and 
“M” (low supercharged and moderate supercharged) Pegasus. 


Bluebird I For the Air Ministry competitions at Lympne in 
1924 the Blackburn company built a side-by-side two-seater light 
biplane powered with a Blackburne (no connection with the air- 
craft company) seven-cylinder engine, although the airframe had 
been stressed for a more powerful unit. This original Bluebird 
was described in Flight of September 25, 1924. It was of wooden 


, construction and had a span of 28ft and a length of 21ft 8in. 


Flight commented in these terms : — 

“In ptoducing light ’plane two-seaters at the present time two courses 
are open to designers. One is to design for the Lympne competitions, i.e., 
solely with the object of gaining marks according to the formula used as 
a basis for judging, and the other is to attempt to anticipate the form 
which the cheap school machine of the future will take. Although there 
is no reason to believe that it will not do quite well in the competitions, 
the ‘Bluebird’ biplane of the Blackburn Aeroplane and Motor Co. Ltd., 
of Leeds, belongs rather to the second class, inasmuch as its designers 
have not gone out of their way to produce a ‘mark collector,’ but have 
rather aimed at developing a type in which such features as are deemed 
desirable in a school machine are incorporated. One result of this is that 
the ‘Bluebird’ is a side-by-side tractor biplane . . .” 

During 1926 an Armstrong Siddeley Genet was substituted for 
the Blackburne engine. 


Bluebird II Sometimes known as the “1927 Model,” the 
Bluebird II had a raised top plane with a cut-out in the centre- 
section and differed somewhat in the shape of its forward fuselage. 
The Genet engine gave it a top speed of 88 m.p.h. and the landing 
speed was as low as 35 m.p.h. A float undercarriage was optional. 


Bluebird III This version of the Bluebird appeared in 1928 
and when a machine of the type was exhibited at the Berlin Aero 
Show of that year Flight wrote of it as follows :— 

“The Blackburn ‘Bluebird IIT’ is a modified version of the Mark II. It 
has the petrol tank in the top centre plane, whereas the tank in Mark II 
was installed inside the f behind the dashboard. A larger oil 
tank having a capacity of 5 ms is also fitted. Further, the ailerons 
have been shortened to give lighter control. The wings are of normal 
spruce spar and built up rib construction with internal bracing of spruce 
drag struts and steel tie rods. External bracing consists of streamline 
wires. The design of the folding joints ensures that no undue stress is 
put upon the wings or joints when folding . . .” 
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Bluebird IV The fourth mark of Bluebird was a complete 
redesign in metal. The type was first described in Flight of 
January 17, 1929, and the first machine flew in March of that year. 
During that same month—before the machine had completed its 
full tnals—S/L. L. H. Slatter flew it from London to South 
Africa on a holiday flight. In the winter of the following year, in 
another Mk IV, the Hon. Mrs. Victor Bruce achieved the longest 
solo flight that had at that time been attempted. She travelled 
from England to Ja and across the United States. 

The Bluebird I engine was a Cirrus III, but later models 
had the D.H. Gipsy I or or Gipsy Il. 

Span, 30ft; length, 23ft 2in; weight empty, 1,070 Ib; gross 

weight, 1,750 Ib; max. speed, 100 m.p.h.; cruising speed, 85 m.p.h.; 
landing speed, 44 m.p.h.; range, 360 miles. (Figures are for Gipsy I 
engine.) 
Lincock I The Lincock was the Folland Gnat of its day— 
a light fighter of low power but with notable performance and 
handling characteristics. The first machine, the Lincock I, was 
of wooden construction and powered with an Armstrong Siddeley 
Lynx IV direct-drive engine. It was first shown to the press 
(together with the Ripon II prototype) on the occasion of a facility 
at Brough, reported in Flight of May 24, 1928. The lower wing 
was carried on N struts beneath the fuselage, and the top wing was 
roughly in line with the pilot’s eyes. 

The original Lincock was eventually purchased by the Air 
Ministry and was shown in the New Types Park at Hendon in 
1930 in place of the Mk II metal machine which had been dam- 
aged. An official document of 1928 lists the Lincock as a fleet 
fighter with a Lynx S (supercharged) engine. At about the time 
it participated in the King’s Cup Race of 1928 the aircraft was 
fitted with “helmets” over its cylinders but these were later 
removed. 


Lincock Il This all-metal redesigned Lincock was shown at 
Olympia in 1929. Apart from its construction it differed from the 
original machine in having the fuselage/lower wing junction 
faired in and in being fitted with a split-axle undercarriage. The 
Lynx engine was a model driving a two-blade Fairey 
propeller. Flight described the Lincock II in these terms :— 

“The fuselage is made in three detachable units—engine mounting. 
centre portion, and rear fuselage. The engine mounting is built up 
from duralumin plate, while the fuselage consists of four steel-tube 
longerons with rigid steel-tube bracing. The bracing strut joints are 
fixed with bolts through the longerons and tubular rivets through the 
struts. The wings are also of all-metal construction with spars built 
up from high-tension steel strip sections and duralumin ribs.” 

Span, 22ft 6in; length, 19ft 6in; top speed, over 150 m.p.h. 


Lincock ITI A further development of the metal Lincock, of 
which two examples were delivered to China and two to Japan. 
The undercarriage was of cross-axle type, and alternative engines 
were the Armstrong Siddeley Lynx IVc or Lynx Major. 
Blackcock A projected single-seat fighter with a Rolls-Royce F 
(later Kestrel) engine. 

Turcock In some respects related to the Lincock, although 
later and larger, this single-seat fighter was of all-metal con- 
struction. It was ordered by the Turkish Tag ems hence its 
name. The engine was an Armstrong Si ley Jaguar 

Iris I This majestic-looking military flying-boat was built in 
1926. The hull was of wood, with a = V bottom, and the wing 


A study in Bleckburn fighter evolution: left to right, Lincock |, Lincock Ili, Turcock 
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cellule of wood and metal. Flight commented in these terms: 
“Fitted with three Rolls-Royce ‘Condor’ engines of 650 h.p. each, this 

huge craft is capable of long-range work over sea with almost certain 
immunity from forced descent, owing to the fact that it is capable of 
sustained flight with two engines only in action, and of comparatively long 
cistance with gradual loss of height p= one engine only.” 

Scarff gun mountings were fitted in the bow and aft of the 
wings, and provision was made for an under-wing bomb load. 

Span, 95ft; max. speed, 115 m.p.h.; gross weght, 27,000 Ib. 


Iris II This was the Iris I rebuilt with a metal hull and still 
fitted, like its predecessor, with Rolls-Royce Condor IIIA engines. 
The aircraft was built in 1927 and during that year was used as 
flagship for the Baltic cruise by British flying-boats, carrying 
Sir Samuel Hoare, the Air Minster. Flight reported in Sebsene 
1928 that the boat was then undergoing Felixstowe trials and that 
it had successfully taken off with an overload of 7,000 Ib. 

Span 95ft 6in; wing area 2,460 sq ft; empty weight, 17,350 Ib; 
gross weight, 27,000 Ib; max. speed, 103 kt; cruising speed, 80 kt; 
landing speed 50 kt. 


Iris Ill This mark of Iris was the first to be ordered for 
R.A.F. equipment. It had all-metal wings as well as a meta! hull, 
and the engines were Condor IIIBs with radiators mounted 
further aft than formerly. In addition to the three main tanks 
under the top wing provision was made for two overload tanks 
under the bottom wings. In its original form the Iris III had a 
poor take-off and a tendency to porpoise which had not been 
present in the Iris II. To improve hydrodynamic qualities the 
rear step was extended and later a third step was fitted between 
the main and rear steps. The gross weight was raised to 29,380 lb. 


Iris IV The Iris IV was the original Iris II fitted with three 
Armstrong Siddeley Leopard 14-cylinder, two-row, air-cooled 
engines, the centre one being meuaied as a pusher. 


Iris V This Iris was re-engined with Rolls-Royce Buzzard 
IIMSs, and the first machine was launched in March 1932. 
Iris IIIs were converted to the same standard. The nacelle/radia- 
tor combinations were of much cleaner design than formerly, and 
were carried on single-strut mountings. The central engine 
likewise had a new type of mounting. The new engines and 
cleaner design conferred a considerably higher performance, the 
top speed being 129 m.p.h. Gross weight was over 31,000 Ib. 


Iris VI (Perth) An Air Ministry Order of 1932 gave notice 
that the Iris VI was under construction. The engines were 
Buzzards and the aircraft had increased fuel capacity and a hull 
of increased buoyancy. The differences were, in fact, so extensive 
that the aircraft was eventually given the name Perth. 


Perth The first of this much improved type of Iris was 
launched late in 1932. Particularly notable was the heavy arma- 
ment carried—a 37 mm COW gun mounted in the nose and firing 
14-pounder shells at the rate of 100 a minute, and a Lewis gun 
on a Scarff mounting in the extreme stern. The midships gun 
position was retained. As in earlier boats of the series the crew 
numbered five, but the pilots were now enclosed. 

Span, 97ft; length 70ft; empty weight, 20,927 Ib; gross weight, 
32,500 Ib; max. speed, 115 kt; cruising speed, 95 kt; service 
ceiling, il, 500ft; normal range, 870 n.m.; max. range, 1,500 n.m. 


Perth with Culverins During 1937 a Perth was fitted experi- 
mentally with three Napier Culverin (Junkers Jumo licence) 
compression-ignition engines driving four-blade pr 


The Beagle was designed as a high-altitude day 
bomber with the alternative role of coast defence torpedo carrier. 
It was of composite construction and had a Jupiter VIII (later 








A comparison be- 
tween the Iris | (ex- 
treme left) and Perth 
flying-boots 
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VIIIF) engine. The pilot had a Vickers gun and the observer 
a Lewis. The one and only Beagle finished its days at Gosport 
engaged in torpedo development work. Gross weight was 6,120 Ib 
and maximum speed 137 m.p.h. at 5,000ft. 


3.M.R.4 Otherwise referred to by the designation “Recon- 
naissance J,” this two-bay biplane was built for Japan, where it 
was known as Type 92. Mr. G. E. Petty, who was largely 
responsible for the design and who accompanied the machine to 
Japan, describes it as a torpedo bomber, much larger than the 
Ripon and having a 625 h.p. Hispano Suiza engine. Gross weight 
was 7,500 Ib and top speed 135 m.p.h. 
Nautilus The Nautilus was a two-seat fleet fighter/recon- 
naissance aircraft built for the competition that was won by the 
Hawker Osprey. The engine was a Rolls-Royce FXIIM.S. and 
the armament one Vickers and one Lewis gun. Construction 
was all metal except for the covering of the wings, rear fuselage 
and tail. 

Span, 37ft; gross weight, 4,750 lb; top speed, 154 m.p.h. at 
5,000ft. 


Sydney Completed in 1930, the Sydney was a military 
flying-boat monoplane powered with three Rolls-Royce 
FXIIM.S. (Kestrel) engines and carrying a crew of five. The hull 
was generally along Iris lines and the wing and outboard floats 
were strut-braced. The pilots’ cockpit was enclosed. Flight of 
September 5, 1930, reported that the gross weight was nearly ten 
tons. “Its military load,” ran our report, “is very similar to that 
of the Iris, and in size it closely resembles the Nile merchant 
flying-boat which was laid down at the same time as the Sydney 
but has been delayed owing to the urgency of its military 
counterpart.” 

Span, 100ft; length, 65ft 7in; cruising speed, 98 m.p.h.; 
endurance, 7 hr. 
Nile The hull of this commercial flying-boat which, as noted 
above, was closely related to the Sydney, was shown at Olympia 
in 1929. The were to have been Bristol Jupiters. The Nile 
was never completed. 
Segrave Though this was not strictly a Blackburn aeroplane, 
it certainly calls for mention. It originated as the Meteor, designed 
by Sir Henry Segrave and first built, in wood, by Saunders-Roe. 


Below, B.2. Right, Civil Biplane and Civil Monoplane 


Above, left, the M.1/30A. Above, right, the Sydney. Below, left, a Battin (flying on trials from Martlesham Heath) 
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Development and production of a metal version was handed over 
to Blackburn. The aircraft had a top speed of 138 m.p.h. with 
two D.H. Gipsy III engines. 


M.1/30 To the M.1/30 specification Blackburn built a big 
torpedo bomber powered with a Rolls-Royce Buzzard engine. It 
somewhat resembled the Ripon/Beagle series and was of notably 
clean design. Metal construction was employed. 


M.1/30A This was a private venture to the M.1/30 speci- 
fication differing from the earlier machine in that the chord, as 
well as the span, of the lower wings was less than that of the top 
wings. The fuselage was a completely watertight monocoque 

Span, 49ft 6in; length, 39ft 10in; gross weight, 10,400 Ib; top 
speed, 160 m.p.h.; range, 7 miles. 


Civil Monoplane 1932, in order to compare relative 
efficiencies, Blackburn built, to Air Ministry order, two aeroplanes 
which were virtually identical except that one was a monoplane 
and one a biplane. Both had two Armstrong Siddeley Jaguar IVC 
engines, and the fuselage embodied a form of construction not 
hitherto tried in this country. A corrugated skin of Alclad was 
riveted to closely spaced internal formers and reinforced by 
longitudinal stringers, although the corrugations of the skin 
stiffened it considerably and made it the better able to support 
compression loads without buckling. At a common loaded weight 
the monoplane proved rather faster but carried less load. 
Span, 86ft; length, 54ft 8in; gross weight, 12,580 Ib. 


Civil Biplane The biplane had unstaggered two-bay wings 
with the Jaguars mounted in nacelles between them. 
Span, 64ft; length, 54ft 8in; gross weight, 12,145 Ib. 


B.2 The B.2 appeared during 1932 as a successor to the 
Bluebird, the general layout of which it followed. It was designed 
both for training and for touring and was entirely of metal con- 
struction except that the wings and tail were fabric-covered. The 
type was approved for R.A.F. Reserve training use and was 
extensively operated in this capacity at Brough. One example 
is flying today. The engine was originally a D.H. Gipsy III and 
later the Hermes IVA. The tourer version differed only in matters 
of equipment and in being more extensively upholstered. 
Luggage provision was also greater. The following figures relate 
to the B.2 powered with the Hermes IVA 

Span 30ft 2in; length, 24ft 3in; weight ‘empty, 1,175 Ib; ane 
loaded, 1,748 Ib; top speed, 112 m.p.h.; range, 320 miles 


Segrave with Duncanson Wing Late in 1933 Blackburn 
fitted one of their all-metal Samaves with a single-spar wing 
designed by Mr. F. Duncanson. The spar was a circular-section 
tube of Duralumin, internally supported by ring formers or dia- 
phragms and externally stiffened by corrugations at top and bottom. 


Baffin Although the Baffin appears quite late in this review, 
it was, in fact, merely a re-engined Ripon. The prototype was 
the Pegasus-Ripon, or B-5, to which reference has already been 
made. A production order was placed late in 1933, but most of 
the Baffins were converted Ripons. 

Span, 45ft 74in; length, 37ft 1l4in; weight empty 4,180 Ib; 
gross weight, 7,610 Ib; —. speed, 136 m.p.h.; landing speed, 
60 m.p.h.; endurance 44 hr. 
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F.7/30 The F.7/30 specification for a four-gun fighter 


demanded a good field of view for the pilot and Blackburn pro- 
duced an aeroplane which, as seen in the photograph on this page, 
achieved this requirement at least. The aircraft was never flown, 
however. The fuselage was metal-skinned and the radiator for 
the Rolls-Royce Goshawk III engine was between the fuselage and 
the lower wing. The F.7/30 finished its days as an instructional 
aircraft (static) at Halton. 


B-6 (Shark prototype) This was a private venture to Specifica- 
tion 11/33, which called for a carrier-borne three-seater torpedo 
spotter reconnaissance (TSR) aircraft. It first flew during the 
summer of 1934 and, in Service markings, was flown in the R.A.F. 
Display of the same year. The most notable technical features 
were a metal monocoque watertight fuselage and strut-braced 
wings. The engine was an Armstrong Siddeley Tiger IV with 
long-chord cowling, and in addition to a Vickers and a Lewis gun 
the war load could include a torpedo or equivalent bomb load. 


Shark I This was the designation of the first Sharks to enter 
service with the Fleet Air Arm. The engine was still a Tiger IV. 

Span, 46ft; length, 35ft 3in; gross weight, 8,050 Ib; top speed, 
150 m.p.h. at 6,500ft; range, 625 miles. 


Shark II After a small number of Shark Is had entered 
service Blackburn produced the Mk II version, which was ordered 
in much greater quantity. This had the more powerful Tiger VI 
engine and the mainplanes, tail, fuselage and engine mounting 
were of greater strength than formerly. The top speed was 
152 m.p.h. and the range 575 miles. 

Six aircraft of this type were supplied to Portugal with Tiger 
VIC engines, derated to run on fuel of lower than 87 octane 
number. Some of these were operated as seaplanes, for all Sharks 
could have an interchangeable float undercarriage. 


Shark III A development of the Mk II, this version had a 
cockpit canopy for the protection of the crew. It was a standard 
Fleet Air Arm type. 

Shark III (Pegasus) An experimental installation of a 
Pegasus IIIM3 engine was made in a British Shark III, and 
Canada had Sharks with Pegasus IX engines. 


B-7 The B-7 was a private-venture (Specification G.4/31), 
land-based, genera!-purpose aircraft, closely related to the B-6 
but with non-folding wings of slightly larger area. The engine 
was a Tiger IV and the crew could number two or three. 


H.S.T.10 The initials H.S.T. stood for high speed transport. 
This was a cantilever monoplane of very clean design, powered 
with two Napier Rapier VI H-type air-cooled engines giving an 
estimated top speed of 205 m.p.h. and a cruising speed of 
175 m.p.h. Pressure of work on the military side retarded develop- 
ment, and the project was eventually shelved, though the aircraft 
was completed. A Blackburn-Duncanson single-spar wing was 
fitted and was claimed to be exceptionally stiff both in torsion 
and bending. The retractable undercarriage embodied Black- 
burn oleo-pneumatic struts. 
Span, 57ft 4in; length, 42ft. 


Skua I The Skua was an all-metal fighter/dive bomber two- 
seater and the first monoplane to go into service with the Fleet 
Air Arm. It was built to Specification 0.27/34 and the first two 
prototypes were fitted with a Bristol Mercury IX engine. The 
fuselage was a watertight monocoque and the wings were fitted 
with flaps not only for steepening the glide and reducing speed 
for carrier landings, but also to limit the speed in a dive-bombing 
attack. The fin and rudder were set forward of the tailplane and 
there was a long “greenhouse” for the pilot and rear gunner. An 
internal bomb bay was provided in conjunction with bomb ejector 
gear for diving attacks. There were four fixed wing-mounted 
guns and one free gun. All production Skuas (the first of them 
went into service late in 1938) were powered with a Bristol 


Left to right below, Shark Ill, a production Skua and a Roc (Boulton Paul-built) 


+, --ee 
\ AG 


we S 


Left to right, Segrave with Dunconson wing, the F.7 / 30 fighter and the prototype of the Shark 





Perseus XII sleeve-valve engine. Some served as target tugs. 
Span, 46ft 2in; length, 35ft 4in; max. speed, 225 m.p.h. at 
6,5 


Roc The Roc was the F.A.A. equivalent of the Boulton Pauli 
Defiant, its sole armament (four machine guns) being concentrated 
in an electrically operated Boulton Paul turret mounted, in con- 
junction with retractable fairings, approximately amidships. The 
type was built to Specification 0.30/35 and major components of 
the Skua were embodied. Increased dihedral was provided, how- 
ever, which eliminated the characteristic upturned wing-tips of 
the Skua. All Rocs were built by Boulton Paul. The engine was 
a Bristol Perseus XII, and one machine was fitted with floats, 
Span, 46ft; length, 35ft 7in; max. speed about 200 m.p.h. 


Botha The Botha was built to Specification M.15/35 as a 
general reconnaissance aircraft or torpedo bomber for the R.A.F. 
The machine was a high-wing monoplane with two Bristol 
Perseus X (later Perseus XA) engines, and in addition to a fixed 
gun there were two guns in a power-operated turret aft of the 
wings. Stowage for the torpedo, bomb or depth charge load 
was internal. 

The Botha was never extensively used in any of its operational 
réles and saw service principally as an operational trainer. 

Span, 59ft; length, 51ft lin; gross weight, 18,450 lb; max speed, 
249 m.p.h. at 5,500ft. 


B.20 (R.1/36) In 1940, to Specification R.1/36 Blackburn’s 
Dumbarton factory turned out a large twin-engined flying-boat of 
unique design in that the lower half of the all-metal hull was 
constructed as a retractable pontoon. Retraction was effected by 
four hydraulic jacks in order to give adequate propeller clearance 
on the water, and petrol was carried in the pontoon itself. The 
engines were two Rolls-Royce Vultures. Powered turrets were to 
be installed in the bow, amidships and in the stern, though these 
were not fitted when the aircraft was flown in 1940. Unhappily 
development was brought to an end by an accident. In connec- 
tion with this remarkable machine it is noteworthy that Major 
J. D. Rennie, who had been Blackburn’s chief seaplane designer 
in earlier years, had patented the principle of a retractable hull. 
A mock-up was constructed of a Firebrand having a similar 
fitment. 

The B.20 measured 82ft in span and had a gross weight of 
35,000 Ib. Estimated top speed was 306 m.p.h. at 15,000ft 
Firebrand F.I To Specification N.11/40 Blackburn built (and 
flew early in 1942) a prototype of a carrier-borne single-seat 
fighter powered with a Napier Sabre III, the radiators for which 
were installed at the wing-root leading edges. Four 20 mm guns 
were mounted in the wings. Nine aircraft of this type were built. 


Firebrand TF.II The load-carrying ability of the Firebrand 
commended it for service as a torpedo carrier and in the second 
mark provision was made for an 18in torpedo to be slung beneath 
the fuselage. The centre-section span was slightly increased but 
the Napier Sabre engine was retained. The first Firebrand II flew 
early in 1943 and a dozen production aircraft followed. 


Firebrand TF.III Engine supply difficulties (Sabres were 
required for R.A.F. Typhoons) were responsible for the re-engin- 
ing of the Firebrand with the Bristol Centaurus, and the 
Mk III torpedo fighter was fitted with Centaurus VII or XI. 


The H.S.T.10 high-speed transport 
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Left, Botha. Right, the 8.20 at moorings, showing the ingenious retractable pontoon planing bottom 














Above, Y.B.1. Below left, GAL.60. 


Firebrand IIIs were operated from carriers, but the vertical tail 
surfaces proved too small for sufficient control at take-off. 


Firebrand TF.IV First flown in March 1945, this mark had 
the Centaurus IX engine and vertical tail surfaces of greater area 
and incorporating a horn-balanced rudder. Dive brakes were 
fitted on the upper and lower surfaces of the wings. 


Firebrand TF.S A number of Mk IVs were converted to Mk 5 
standard and others were built from scratch. The characteristics 
. this mark were aileron tabs of greater span and horn-balanced 
elevator. 

Span 5lft 3in; length, 39ft lin; empty weight, 11,830 lb; gross 
weight, 16,350 lb; max. speed at 13,000ft without torpedo, 
350 m.p.h., with torpedo, 342 m.p.h. 


Firebrand TF.SA In this mark powered ailerons were 
introduced. 
Y.A.1 (S.28/43) To the S.28/43 specification the company 
built this intended Firebrand successor, with Centaurus 59 
engine. It flew in 1947. The cranked wings were hydraulically 
folded; the torpedo was carried externally beneath the fuselage 
and underwing provision was made for two 500 lb. bombs or 
rockets. Gun armament would have been 2 x 0.Sin. 

Span, 44ft 1 lin; length, 39ft 3in; empty weight, 10,500 Ib; gross 
weight, 15,280 lb; max. speed, 380 m.p.h. at 19,000ft. 


Y.A.S A piston-engined precursor of the Y.B.1, powered with 
a Rolls-Royce Griffon, in order to gain experience with the basic 
airframe. Two examples were built, the second differing in 
outer-wing form and in having vertical tail surfaces of larger 
area. The first Y.A.5 flew in September 1949. 

Y.B.1 This anti-submarine aircraft was the first Blackburn 
with a gas turbine engine (Armstrong Siddeley Double Mamba). 
The first example was a two-seater with straight, cranked wings; 
the second and third were three-seaters with their outer wing 
panels swept back. Aft of the capacious weapons bay was a 
retractable radome scanning through 360 deg. 

Span, 44ft 2in; length, 42ft Sin. 


GAL.60 Designed by General Aircraft Ltd., the one and only 
GAL.60 was partially complete when Blackburn took it over in 
1949. It flew in the summer of 1950, powered with Bristol 
Hercules 730 engines. 
Universal Mk 2 (Beverley Prototype) The name Universal 
really applied to a proposed civil version of the GAL.60 which 
never materialized. It was, however, used to designate the first 
prototype of the R.A.F.’s Beverley before it was officially named 
Beverley C.1. The engines were Bristol Centaurus 173s; the tail 
boom and rear fuselage was redesigned and (later) the span of 
the centre-section was increased. 

Span, 162ft; length, 99ft; gross weight 135,000 Ib. 
Beverley C.1 The first production Beverley, bearing this 
designation, flew in January 1955. The type is the standard 
heavy freighter of the R.A.F. and is powered with four Centaurus 
173s. Particularly valuable is the Beverley’s ability to lift heavy 
and bulky loads from small fields. Vehicles, equipment or partly 
dismantled aircraft can be transported; and a load of 29,000 Ib 
has been successfully parachuted with eight G.Q. 66ft parachutes. 
Troops can be carried in the tail boom and paratroopers can 
jump either from this cabin or from the main hold. 

Span, 162ft; length, 99ft Sin; gross weight, 135,000 Ib; cruising 
speed, 175 m.p.h. 
NA.39 See pages 602 and 603. 


low right, the first production Beverley C.1 
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In splendid isolation from the wing and, more important, from the 
engines, P.166 passengers enjoy good visibility and a quiet ride 


PIAGGIO P.166 IN BRITAIN 





Framed by wing and float of the P.136L amphibian, McAlpine’s new 
P.166, G-APSJ, stands outside the company's hangar at Luton. The 
sign proclaims McAlpine facilities for Piaggio customers 


by Sir Robert McAlpine’s Aviation Division was delivered 

to Luton airport last week and the manufacturers’ own 
P.166 and P.136L demonstrators also came over to take part in 
various sales activities. A quite considerable business-aircraft 
gathering devel at Luton, with three Apaches, a Safir, two 
P.166s and the P.136 all grouped round the McAlpine hangar. 
Potential customers arrived in some numbers and were given 


Te handsome and highly efficient Piaggio P.166 ordered 


Mid-mounted quill wing and 
pusher propellers give the P.166 
its distinctive appearance. The 
tip-tanks are standard, pro- 
vide good end-plate effect and 
carry half the total fuel load 


Standing before the P.166 are 
the Piaggio team—left to right, 
Dott. Ing. Bruno Mori, 
Aldo Gasperi, Marchesa Carina 
Negroni and Ing. Pietro Ruggeri 


demonstration flights by Commandante Gasperi, Piaggio’s test 
pilot. McAlpine have the exclusive spares agency for Piaggio in 
Britain and the Piaggio representative is Aero-Enterprises (Bore- 
ham Wood) Ltd. 

The accompanying photographs of the P.166 were taken from 
a Rapide by Fhght photographer Ian Macdonald while the 
writer was flying the machine. A full handling and technical 
report on the P.166 appeared in Flight for September 5 last year, 
and its excellent qualities were fully confirmed during demon- 
strations. The writer flew with Gasperi while Peter Twiss of 
Fairey Aviation tried the machine and praised it highly. Particu- 
larly good points about the aircraft are a guaranteed cruising 
speed of 208 m.p.h. at 12,800ft with 70 per cent power, stalling 
speed of 68 m.p.h. and a landing distance over 50ft of only 
1,240ft. The engines are about 10ft behind the cabin, which 
therefore remains unusually quiet. Visibility is very good 
by virtue of large windows. Six or eight seats can be fitted and 
300 lb of baggage can be carried in a compartment aft. Gross 
weight and useful load are respectively 7,716 lb and 2,712 Ib and 
maximum range is 1,155 miles. Single- engined performance is 
exceptionally docile; ceiling in this condition is 13,500ft. Price 


of the standard aircraft in U.K. is just over £32,000, without 
radio. Four aircraft have so far been completed and a batch of 
13 is now being. built. 

During delivery, the P.166 flew from Nice to Luton direct at 
various heights and against headwinds in 4 hr 20 min and still 
Cc. M. L. 


had between two and three hours’ fuel left. 
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FLIGHT, 1 May 1959 
Too Many 
Weapons? 





AN AMERICAN’S THOUGHTS ON EVALUATING MISSILES AND AIRCRAFT 


United States defence budget for the 1959 fiscal year (which 

ends in June) provides for the expenditure of 5,564 billion 
dollars* on continental air defence. Nearly half this figure—three 
billion dollars—is attributed to operating costs. 

That America, whose total outlays on defence will next year 
exceed 40 billion dollars, should spend so great a sum on aerial 
defence is not particularly startling. Of greater interest is the fact 
that many Congressmen and military officials are questioning 
whether these funds are being spent in the most appropriate 
manner. Dissatisfaction has been expressed in some quarters that 
virtually all current funds are being allocated to weapons designed 
to counter raids by manned enemy aircraft; only a few dollars— 
far too small a sum, it is alleged—are being spent on weapons 
capable of halting attacks by ballistic missiles. ese are acknow- 
ledged to pose the gravest threat to America’s security. 

A reappraisal of the entire continental air defence programme 
is now under way in the Pentagon and it is expected that some 
revisions will be made to various projects. Encouraged by recent 
successes with the Project Argus high-altitude nuclear explosions 
(Flight, March 27 and April 3), the proponents of Nike Zeus-type 
anti-missile-missile systems are advocating greater emphasis on 
such schemes. 

Another subject under review is the desirability of continuing 
simultaneous development of the North American Aviation F-108 
Mach 3 fighter and advanced versions of the Bomarc surface-to- 
air missile. Both weapons are intended ta accomplish essentially 
the same mission—namely, the destruction of enemy aircraft at 
long ranges. And with the increased need for economy in defence 
spending, one of the programmes may be in jeopardy. Which 
project should be dropped, if one has to be sacrificed, is yet to be 
decided; but an indication of which project is currently in greatest 
favour can be garnered from the announcement of a recent Air 
Force contract with Boeing for production of a “super” Bomarc. 
Canada has cancelled her supersonic fighter, the CF-105, in order 
to concentrate on Bomarc production, and it may well be that the 
U.S. will eventually follow in her footsteps. 

The discussions pertaining to the relative merits of the F-108 and 
Bomarc weapon systems stimulate the question of how one goes 
about comparing manned and unmanned weapon systems, or for 
that matter any two weapon systems intended for the same 
purpose. On what grounds can the Bomarc (or the F-108) be 
deemed superior to its rival.for a key réle in the nation’s defence? 
In what respect is the B-70 better (or worse) than the Atlas missile 
or the B-52? To answer these questions it is necessary to restate 
the basis on which any new weapon is developed. 

To be really worthwhile, a new weapon must meet either of two 
prime requirements: (1) the device—aircraft, missile or other— 
must be capable of performing some mew mission; or (2) it must 
perform some current mission better than can existing weapons. 
For example, most air-to-air missiles can be justified on the first- 
mentioned grounds. It is practically impossible for a gun-bearing 
fighter to destroy a modern high-speed target under all-weather 
conditions. A radar-equipped fighter with Sparrow III missiles, 
however, can accomplish this task and can be justified on this 
basis. It is performing a “new” mission when it is used against 
high-speed aircraft. 

An example of a weapon which meets the second criteria is the 
Bullpup air-to-ground missile. World War II and the Korean 
affair clearly proved that free-falling, non-nuclear bombs were 
sorely lacking in accuracy and effectiveness. The use of Bullpup, 
an ingeniously simple weapon, was a decided improvement over 
previous techniques; hence Bullpup is performing an existing 
mission “better” than its predecessors. 

Both the F-108 and Bomarc are intended to blunt attacks by 
supersonic raiders. They are performing a new mission, since 
existing weapons lack the ability to cope with a threat of this 
nature. Either weapon can be justified by the first criterion. But 
if a decision must be made between the two the decision must be 
based on the grounds of which can perform the mission best. 
Which weapon is the better of the two? To answer this, one 
must define what is meant by “better.” dl 

One weapon system is better than another weapon system if it 
can accomplish the same mission at a lower cost. The words 
“weapon system” are used in preference to “weapons,” since some 


. CCORDING to a recent article in The New York Times, the 





* America uses the word “billion” to denote a thousand million, not a 
million million.—Ep. 





arms have a greater individual probability of success than others. 
In the strategic-attack field, the B-70, because of its superior per- 
formance, has a better chance than a subsonic B-52 of penetrating 
enemy fighter defences. But because the B-70 costs perhaps five 
to ten times as much as a B-52, one B-70 should not be equated 
with a single B-52. Instead the comparison should be based on 
the dollars invested in B-70s and in B-52s. If a B-70 costst 
arbitrarily seven times as much as a B-52, the answer to the 
question of whether the B-70 weapon system is “better” than the 
B-52 weapon system rests with the issue of whether a single B-70 
has a greater target-killing potential than seven B-52s. 

The target-killing potential of any weapon is based on two 
main factors: mechanical reliability; and susceptibility to enemy 
counter action. Having been launched, a missile or aircraft must 
take a prescribed flight-path to the target area. Because of 
mechanical ailments, a certain portion of the weapons which do 
become airborne will have to abort; others will miss their targets 
for a variety of reasons. Of those that do successfully complete 
this phase of flight, a certain number will be destroyed by enemy 
defensive forces. Only a portion of those originally dispatched 
will kill their assigned targets. 





By DON ADAMS 





All weapons intended for the same mission should be com- 
pared on this basis, and where some pruning of forces must be 
made the weapons which have the greatest cost per target killed 
should be dropped. Bomarc should be selected in preference to 
the F-108 if the unit cost of killing a target with Bomarc is less 
than that of the F-108 (or vice versa). 

That a nation should acquire those arms which offer the greatest 
effectiveness for the least amount of money seems so obvious as to 
be almost superfluous. Nevertheless, nations sometimes pursue a 
course of weapon-systems development which not only tolerates 
duplication of arms but seems independent of the cost of the 
items. In the U.S., for example, for the delivery of a thermo- 
nuclear device 5,000 miles from the American homeland, at least 
twelve different weapons (and their supporting equipment) are 
under development. These include the Convair Atlas, Martin 
Titan, and Boeing Minuteman ICBMs; the B-52G; the Northrop 
Snark; the Lockheed Polaris (which must be transported part way 
by submarine); the Convair B-58 (which requires in-flight refuel- 
ling); the B-70 Valkyrie; the North American Hound Dog stand- 
off weapon (which requires transport to the launching area); and 
perhaps a hypersonic bomber derivative of the Dyna-Soar pro- 
gramme; an air-launched IRBM (Bold Orion); and a nuclear 
bomber. If carrier-based and other tactical aircraft which could 
also accomplish this mission with several in-flight refuellings were 
included the number of available delivery systems would rise still 
higher. Some diversification in armament is both desirable and 
necessary, but surely this many systems must involve much over- 
lapping and duplication of effort. If, as reported, there will be 
a thinning out of forces in the interception field, the same type of 
weeding out could be effected in the strategic-weapons field. And 
the decision as to which weapons should be cancelled should be 
made on the basis that the best weapons are those which accom- 
plish their missions for the lowest cost per target killed. 

It is worth remembering that the manufacturers of military air- 
craft and missiles are, in general, the same people who construct 
transports for the airlines. Few transport divisions would 
seriously consider proposing a new aircraft to the airlines unless 
it held out the promise of lower costs per seat-mile. Carrying 
passengers for minimum seat-mile costs is the “mission” of the 
airliner (just as the destruction of a target is the mission of most 
weapons), and the airlines have traditionally shown an acute 
indifference to new aircraft which, irrespective of their perform- 
ance, are more expensive than their predecessors. Perhaps the 
military could take a lesson from airline economists; the next time 
a manufacturer submits a proposal for a high-performance weapon 
he should be asked to prove the weapon to be economically worth- 
while. A “Forget about aerodynamic performance—what is its 
cost of doing the mission?” type of attitude could be adopted. 


t Not the unit production cost of a B-70 or B-5S2, but the costs of the 
entire weapon system pro-rated over the total production lot. Costs of 
such appurtenant items as special hangars, runways, tanker aeroplanes, 
maintenance and training must be included in these estimates. 
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disturbed at the lack of surface 

communications to the Westland 
heliport on the south bank of London’s 
river. Of course, in the eighteenth cen- 
tury all James Boswell had to do was 
stand on the bank and shout OARS in a 
full and lusty voice; and within seconds 
he was aboard a wherry plying for hire. 
Somehow I doubt if this would work 
today. You would probably be arrested 
for disturbing the peace. 


Case of my colleagues appear to be 


® The laws of England say that in- 
dependent airlines cannot operate 
scheduled air services except as “asso- 
ciates” of the Airways Corporations. But 
there is nothing to stop an independent 
operating charter flights. And because 
—as we all know—Britons never, never, 
never shall be slaves to silly laws, it is 
amazing how like a scheduled service 
some charters have become. 

For example, suppose you were an 
independent who applied, together with 
a travel agent, to operate an inclusive- 
tour holiday service to (let us say), 
Majorca, If this application were dis- 
allowed on the grounds that it would 
divert the Corporation’s traffic, the next 
course of action is obvious. Tell your 
disappointed holiday-makers that if they 
join the Thingummy Club (a bona fide 
organization) their holiday arrangements 
still stand. You then enter into a charter 
arrangement with the club, while your 
travel agent stands aside, and off you go. 

Are you breaking the law? Be care- 
ful, because for each flight you would, if 
convicted, be liable to a fine of £5,000 
plus two years imprisonment. 


@ All this was put to the test recently 
in summonses—at Feltham, Middle- 
sex—of Milbanke Tours. The club was 


the International English Language 
Association—though this is_ really 
incidental. The principal point is that 


the magistrates, good Britons all, dis- 
missed the case. There was, they said, 
nothing to answer. 

Quite a precedent. Does it not mean, 
in fact, that the sky’s the limit on inclu- 
sive tours from now on? The law of 
British air transport has been put to the 
test, and found (to recall this column 
a few weeks ago) to be covered with 


mildew and cobwebs. 
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@ I have just been shown two news- 
flashes from Reuter :— 

“The . . . Super Bloodhound will be 
fired soon from Woomera . . .”—Mr. R. F. 
Stephen, manager of the Bristol Aeroplane 
Co. of Australia, speaking in Melbourne on 
the night of April 22. 

“The .. . Super Bloodhound .. . has 
already had development firings at 
Woomera. . .”—a spokesman of the Bristol 
Aeroplane Co. of Australia, speaking in 
Adelaide on April 23. 

If Super Bloodhound continues to 
develop at this breakneck pace it ought 
to be in squadron service around 4 p.m. 
next Wednesday. 
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There was a time when people were so happy 


and thrilled about aeroplanes that they used 
to write songs about them—sing them, too. 
They even composed dances on the aerial 


theme, as this charming memento, sent by a 
reader, affirms. Anyone join me in the Comet 
Conga, the Mamba Mambo or the Scimitar 
Samba? Or, perhaps, the Chipmunk Cha-cha? 


@® For many months Pratt & Whitney 
Aircraft—a company which I am not 
alone in holding in great respect—have 
described their J75 turbojet as “The 
World’s Most Powerful Production 
Turbojet.” 

They have now been permitted to 
disclose the ratings of this engine, and it 
seems to me their claim is unfounded— 


Who is this patri- 
archal-looking char- 
acter leading a 
formation of wonder- 
eyed, wind-blown 
kids across the flight- 
deck of H.M.S. 
“Eagle”? He is Vice- 
Admiral C. L. G. 
Evans, C.B., C.B.E., 
D.S.0., D.S.C., Flag 
Officer Aircraft Car- 
riers, and one of the 
Royal Navy's most 
distinguished _ pilots 


unless it is based solely on reheat (after- 
burning) ratings, which would hardly be 
reasonable. 

On the basis of non-afterburning 
performance I award first place to the 
Russian M-209 and RD-3; second place 
to the Rolls-Royce Conway (type- 
tested); and third place to the Bristol 
Siddeley Olympus (type-tested). 

Can the engineers in Hartford please 
provide evidence of why the J75 should 
not be placed fourth? 


@ It saddens me to see what a mockery 
we are making of the proud laws of 
England. Here’s another example, con- 
cerning the same law discussed in col. 1 
(Air Corporations Act, 1949, Section 24), 

Airwork and Hunting-Clan operate 
Colonial coach services to Africa at fares 
below those of B.O.A.C, According to 
the law, these operators are “associates” 
of B.O.A.C. But this is how Mr. Keith 
Granville, deputy managing director of 
B.O.A.C., recently referred to his “asso- 
ciates” on B.B.C. Television :— 

“They have a monopoly of these low- 
fare services,” he said. “I only hope that 
one day we shall be as privileged as 
they are.” 

I fully sympathize with Mr. Granville. 
He wants their low-fare traffic for 
B.O.A.C. His associates are his com- 
petitors. But the law says his competitors 
are his associates, Silly, isn’t it. 


@ Still, our laws are those of Solon 
and Solomon compared with the laws of 
I.A.T.A. One of their rules is that the 
proceedings of I.A.T.A. traffic confer- 
ences (i.e. the fare-fixing conspiracies) 
shall not be divulged—on pain of a fine 
of up to £8,000. 

Yet in the same television pro- 
gramme as above, Mr. Keith Granville 
—who as a member of I.A.T.A.’s Traffic 
Advisory Committee knows the rules 
—disclosed that the British independents 
in I.A.T.A. had blocked B.O.A.C.’s low- 
fare bids. 

Apart from the supreme absurdity of 
such a situation (just imagine Britain’s 
low-fare champions fighting another 
British airline’s low-fare bids at an 
international conference), wasn’t Mr. 
Granville being rather naughty in giving 
away such a secret? I.A.T.A.’s “enforce- 
ment officers” (i.e. security police) are 
probably even now arranging that 
dreaded knock at Mr. Granville’s door 
in the middle of the night . 


@® Warranted genuine conversation 
dreamed up by a Flight colleague after 
a surfeit of electronic sales-talk : — 

“This radio compass is absolutely the 
last word, old boy, conforms to spec. 
MIL Umpteen 44B—it works perfectly 
after 15 years’ immersion in sea water!” 

“For heavens sake, by that time a 
radio compass will just be a small lump 
of cryogenic crustacea that runs around 
the cockpit beckoning at you.” 

ROGER BACON 
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Tipsy Nipper demonstrated by M. Bernard Neefs 


Light Aircraft Shop Window 


Oxford, last Friday, Saturday and Sunday was a breezy 

business affair with a light-hearted sporting atmosphere— 
demonstrations and impromptu aerobatic displays adding to the 
fairground feeling conferred by sideshow sales caravans, marquees 
and bunting. 

To pilots accustomed to flying Austers, Geminis, Moths or 
Messengers, some of the Continental and American aircraft on 
show were an eye-opener. So far has the design of foreign executive 
aircraft progressed that for many the show was akin to a glimpse 
of ten years into the future. Autopilots, V.P. propellers, adjustable 
seats, big doors, radio compasses, overhead loudspeakers are taken 
for granted, and the standard of finish and soundproofing in the 
more expensive types is years in advance of British light aircraft 
practice. 

In contrast to the Apaches, Comanches, Tripacers, Meta-Sokols, 
Safir 91Ds, Piaggio 136 and 166s and other foreign types that were 
on display, British aircraft in the used aircraft park looked rather 
forlorn. Only the Rollason-built Turbulents, the Archbishop Tiger 
Moth (which suffered an unfortunate inversion on the final day) 
and the Garland-Bianchi Linnet displayed British manufacturers’ 
interest in the light-aircraft market; and the Linnet, as the two- 
seater among these three, is the only new British type currently 
on sale for business use. The prototype and a skeleton airframe 
displayed under cover consequently attracted a great deal of 
interest. 

Present in force among the manufacturers’ representatives were 
Irish Air Charter (they will shortly be opening a sales office in 
Great Britain, probably at Kidlington), who were demonstrating 
the complete Piper range including the exciting new Comanche, 
the Apache twin and the Tri-Pacer. 

These three aircraft provide a good cross-section of what the 
United States has to offer the sporting or business pilot, and trial 
flights in each type left us with some very distinct impressions. 
Strongest recollection of all is that these aircraft are not flown in 
the sense that we have come to accept with British light aircraft— 
they are driven. Invariably a pilot sits behind a control half-wheel 
—beautifully finished, small, light and comfortable to hold—and 
this in itself adds to the impression of driving rather than flying. 
Take-off and landing techniques have been enormously simplified 
by the introduction of steerable-nosewheel undercarriages. Take- 
off is now a matter of “point and push” and these aeroplanes can 
be landed by driving them on to the ground, even at a good 
margin of knots above the stall. Perhaps the refinement of handling 
is no longer there—the Comanche particularly seemed a little 
deficient in directional stability, and the Tri-Pacer has a sharp 
nose-up trim change when the flaps are lowered—but in cruising 
condition any of them could be flown on the first-rate Piper auto- 
pilot and navigated by the lightweight Lear A.D.F. or Narco 
V.O.R. that is standard American equipment. 

Maps and computers have become of secondary importance. 
The modern American private aeroplane is intended for fast, 
comfortable and reasonably quiet travel; and, because the amateur 
pilot cannot safely be overburdened with things to do, the business 
of flying is deliberately simplified so that time and attention is 
available for setting up simple radio aids. The single-axis direc- 
tional autopilot is invaluable in this respect. As Irish Air Charter 
point out, anyone getting into difficulties after entering cloud has 
an easy remedy in the autopilot and heading selector; set on a 
reciprocal, it will steer the aircraft safely into the clear again. 

Reliability of a high order, easy starting, efficient systems and 
good single-engined performance of the twins are attributes that 
can be expected of any of the new business aeroplanes. But 
detail finish also has developed enormously in recent years, and in 


G oxtors, tase Fs SALES WEEKEND at Kidlington, 


Seventy-odd aircraft at Kidlington on Sunday. Right, a “Flight” air-to-air impression of the 








“Flight” photographs 


Among those present (small pictures, reading downwards): Saab Safir 
1D, Piper Apache and Mr. Norman Jones's Jodel D.117 


this respect we found the Piper range to be singularly impressive. 
Small, neat control levers, easy-to-fathom fuel systems, legible and 
stylish instruments are only part of the big changes that have been 
taking place in recent years; every detail—from cowling fasteners 
to stall-warning indicators, from seat belts to automatic cigarette 
lighters, from self-damping throttles to check lists engraved on the 
sun-blinds—has been the subject of development to meet an 
increasingly critical and expanding market. 

Yet there is nothing in these new American and Continental 
aircraft that could not be reproduced, or even improved upon, in 
new British designs. 

It was shown at Kidlington that there is a small but insistent 
U.K. demand for modern business aircraft, even at the price of 
a Comanche (£9,030), Apache (£16,580) or Piaggio 166 (£34,075). 
The Board of Trade are now a little more understanding towards 
potential buyers of American business aircraft; and this is for- 
tunate, for it is imperative that experience be gained on them so 
that our standards of criticism may be brought up to date. Only 
then can a British executive light aircraft (in which some of the 
larger manufacturers are showing signs of reawakened interest) 
be developed with a fair chance of success. 
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Pioneer from the A. and A.E.E. was secured 
by “Flight” photographer L. W. McLaren 
during the Airborne Support Demonstration 
at R.A.F. Netheravon last week (see page 600) 


SERVICE 
AVIATION 


Royal Air Forces and 
Naval Flying News 


Royal Chaplaincy 


ECENTLY appointed Chaplain-in- 

Chief of the R.A.F., the Ven. F. W. 
Cocks has been made an Honorary Chap- 
lain to the Queen in succession to the Ven. 
A. S. Giles (his predecessor as Chaplain- 
in-Chief) on the Deer's retirement. 


Service Helicopter Base 


‘THis country’s first Service helicopter 
airfield—the R.N. Helicopter Station, 
Portland—was inaugurated last Friday by 
the Commander-in-Chief, Portsmouth, 
Admiral Sir Manley L. Power. It is to be 
used as an Operational Flying School and 
for carrying out various trials, and its 
first squadron is No. 815 (Whirlwinds), 
formerly based at R.N.A.S. Eglinton. 


Secretarial Post 
PROM today (May 1) the post of Deputy 
Air Secretary at Air Ministry is being 
taken over by A. Cdre. P. H. Dunn, with 
the acting rank of air vice-marshal. He 
has been Director of Personnel (Air) since 
July last year, and from 1956 to 1958 was 
Commandant of the R.A.F. Flying College, 
Manby. He won the D.F.C. as a fighter 
pilot, commanding Nos. 80 and 274 Sqns. 
(the latter the first Hurricane squadron to 
go into action in the Western Desert); and 
in 1950 he was made C.B.E. for services in 
Malaya. 


Admiral Furse Retires 


AFTER 40 years’ service with the Royal 
Navy, ending with the post of 
Director-General Aircraft, Rear Admiral 
J. P. W. Furse has been placed on the 
retired list. Prior to his last appointment 
he was successively Director of Aircraft 
Maintenance and Repair and Director- 
General of the Department of Air 
Material. One of his previous posts (1949- 
53) was that of Chief of Staff to the Rear 
Admiral Reserve Aircraft. 


“Adventurous Spirit” Needed 


DINBURGH U.A.S. had a dis- 

tinguished company of guests at its 
annual dinner last week, held in the Turn- 
house officers’ mess on April 22. Those 
from the R.A.F. included the Air Member 
for Personnel, Air Chief Marshal Sir 
Hubert Patch; the A.O.C. No. 25 Group, 
A.V-M. J. F. Hobler; and the A.O. 
Scotland, A.V-M. A. D. Selway. The 
university was represented by (among 
others) Sir E. V. Appleton, the Principal 
and Vice-Chancellor; and Mr. James 
Robertson-Justice, the Rector, who in a 
(for him) surprisingly serious speech said 
that the R.A.F. today needed “the old 


adventurous spirit of 1939” as it entered 
the space age. 

S/L. G. C. Doak, who commands the 
squadron, proposed a toast to the guests; 
7 M. E. Hobson, the last C.O. of 
No. 603 


(City of Edinburgh) Sqn., 


This intimate slow-flying study of a Twin 
























R.Aux.A.F., before its disbandment, pre- 
sented one of its silver treasures, the 
Rodney Allan Trophy, to the university 
squadron for annual award in an aerobatics 
competition; and P/O. W. M. Goodburn 
replied on behalf of the U.A.S. 


Bright Boys’ Opportunity 
BIGHT hundred more boys who are 

clever with their hands are wanted by 
the R.A.F. to enter the Service next June 
as Boy Entrants. They should be of good 
secondary modern school standard, aged 
between 154 and 16} (or in certain cases 
15 and 17) on June 1 this year. Applica- 
tions should be made on R.A.F. form 1391, 
to reach Air Ministry (E.S.5b) not later 
than May 1. 


Wanted: Airfield Builders 


WHEN Birmingham U.A.S. held its 

annual dinner on April 21 the com- 
manding officer, S/L. J. D. Cotter, said that 
there was now a waiting list for the aircrew 
flight but there were vacancies for airfield 
construction flight members. A.V-M. 
H. A. V. Hogan, Flying Training Command 
S.A.S.0., commented that it was disap- 
pointing that the strength of the A.C. flight 
was down to 50 per cent and mentioned the 
good work done by airfield construction 
units overseas. A.V-M. Hogan presented 
the Priestley Trophy (for the best all-round 
cadet) to Cdt. Pit. J. A. Morton, and the 
Deakin Trophy (for aerobatics) to P/O. 
I. G. Conradi. Among other senior guests 
at the dinner were A.V-M. J. F. Hobler, 
A.O.C. No. 25 Group; Rev. Prof. G. W. H. 
Lamp, Vice-Principal of Birmingham 
University; and Prof. G. F. Mucklow, Head 
of the Mechanical Engineering Dept. 


Malcolm Clubs’ Appeal 


AN appeal for £95,000 for the Malcolm 
Clubs, to serve as working capital and 
reserves, was launched in London on 
April 20. Marshal of the R.A.F. Lord 
Tedder, the Clubs” president, said that a 
signal had been received from the Air 
Minister “offering all good wishes and 
success”; and commenting upon this mes- 
sage he said: “I asked for goodwill and 
we've got it.” 

Lord Balfour of Inchrye, chairman of the 
appeal committee, said that the Clubs had 
never asked for assistance before, but they 
had always had “a lot of unsolicited help.” 
Withdrawal of the threat of closure did 
not remove the need for working capital. 
There were to be various forms of fund- 
raising activities, including charity shows; 
and Lady Tedder announced a’ “Friends 
of the Malcolm Clubs” scheme (minimum 
subscription, 2s 6d) and said that the 
furnishing trade had offered to re-furnish 
the Junior Officers’ Club free of charge. 






< 


“Flight” photograph 


Mrs. K. Malcolm, mother of the late 
W/C. Hugh Malcolm, the first R.A.F. 
V.C. of the North African campaign, was 
present at the April 20 meeting. 

The address of the Trust Fund is 26 
Cadogan Gardens, London, S.W.3. 


Local Honours 


Two R.A.F. stations have recently been 
honoured by local towns, the freedom 
of entry to Leamington Spa having been 
conferred on R.A.F. Gaydon on April 18, 
while a similar civic privilege was granted 
to R.A.F Hereford by the city of Hereford 
on Thursday, April 23. The Leamington 
ceremony was accompanied by the fly-past 
of a Canberra, Valiant and Victor from 
Gaydon, which is the base of No. 232 
O.C.U.; and six Hunters from Stradishall 
flew over during the ceremonial march- 
past at Hereford. 


Spitfire to Australia 


SPITFIRE XXII, PK481, is on its 

way by sea from London to Western 
Australia where it is to form an air forces’ 
memorial at Perth. The aircraft has been 
purchased from the Brighton and Hove 
branch of the R.A.F.A., whose members 
used it for display purposes during Battle 
of Britain Week each year, by the West 
Australian Division of the Australian Fly- 
ing Corps and R.A.A.F. Association. It 
is to be mounted about eight feet above 
the ground in the garden of their head- 
quarters with its undercarriage retracted, 
making it the only Spitfire in the world to 
appear “in flight” as a memorial. 


Benevolent Fund Future 


DURING last year the R.A.F. Benevo- 
lent Fund expended £520,623 on all 
forms of assistance to help 15,912 applic- 
ants. In announcing this the Controller, 
A.V-M. Sir John Cordingley, said that the 
need for “continual and increased” pub- 
lic support was plainly seen as the Fund 
entered its 40th year. He added that in the 
past 11 years total expenditure had ex- 
ceeded total income by £720,147. It was 
clear that as it got older the Fund was 
going to be more active than ever, especially 
in the 1980s, when the immense number 
of veterans of the 1939-45 war and the 
widows of those who were lost would, in 
old age, have the greatest need of support. 


IN BRIEF 


The oldest airman in the R.A.F., F/Sgt. R. 
McCutcheon, who is 60, retired on April 17 at 
Tern Hill, Salop, after more than 40 years’ 
service. * * * * * 


A total of £13,619 has so far been received 
by the Royal Air Force Benevolent Fund from 
branches of the R.A.F.A. as a result of their 
1958 Battle of Britain Week and associated 
activities. 
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AIR COMMERCE 


Supersonic Transports—Another View 


is no question, not only because there will always be people 

willing to pay good money for supersonic travel, but 
because the alternative is technical stagnation. But Britain must 
make sure that the necessary immense investment goes into an 
airliner which has the right speed at the right time.” 

These words, from a leading article in Flight for March 27, 1959, 
have been heavily underscored by the events of the past few weeks. 
Firstly, the recommendations of the Supersonic Air Transport 
Committee gave for the first time—rightly or wrongly—specific 
direction to a British supersonic effort; next, the opinions of the 
American industry at the 27th annual meeting of the I.A.S. in New 
York, hedged though they were by commercial security, gave 
some measure of the opposition; and finally, at the recent Pro- 
duction Engineers’ conference at Southampton the decisions now 
facing the British industry and the British Government were 
brought sharply into focus. 

It was Mr. Peter Masefield’s phrase “the great divide” that most 
aptly summed up the choice, and the challenge, with which air 
transport is faced—low-cost, low-fare mass travel or a supersonic 
rat-race based on massive government support; an expensive 
extension of our technical effort or its re-direction into temporarily 
more profitable paths. Commercial and technical considerations 
—as detailed in these pages last week—indicate the wisdom of an 
all-out attack on the cost of air transport; of the development of 
aircraft that are cheap-to-buy and cheap-to-fly, and of the exploita- 
tion of yet untapped export markets. 

But bread and butter transports alone, however advanced, would 
not obviate the need for stimulating exploration of the frontiers 
of aeronautical technology: a prospect that will make the super- 
sonic airliner (in the lip-smacking words of Convair) “a pleasure 
to design and build.” Even if considerations of prestige were not 
involved, could British research and development wisely be 
directed solely towards low-cost transport to the exclusion of the 
intense technical effort needed to produce a supersonic transport? 
And if it were, would not a decreasing ability to tackle the severest 
engineering problems that air transport can offer compromise our 
capability to develop—against inevitable eventual competition— 
cheap-to-operate aircraft? 

The indications are that the inspiration of the challenge of 
supersonics is needed if the British aircraft, engine and component 
industries are to remain the leading exponents of the nation’s 
technological vitality. But the construction of a supersonic air- 
liner, it seems, demands substantial technical leapfrogging before 
we are able even to challenge U.S. intentions to offer a trans- 
atlantic Mach 3 airliner for airline service by 1970. To discount 
the abilities of North American, Convair, Lockheed, Boeing or 
Douglas to evolve a supersonic transport of this capability on this 
time-scale is to gamble perhaps £150m of public money on very 
long odds; and to oppose such confident opposition with a trans- 
atlantic jet transport cruising at Mach 1.8 is to risk its premature 
disposal to the scrapdump. 

So much has been established in the forums of the last few 
weeks. The dilemma is clear, but the problems remain. 

Let us have another look at what Douglas had to say at the I.A.S. 
symposium: “Studies conducted to date have been exploratory 


‘Bisse must build supersonic airliners. About this there 


investigations which represent the first step in a long evolutionary 
process which will eventually lead to the use of supersonic aircraft 
on the airlines of the world.” It has always been assumed that the 
first supersonic aircraft will be put into service—as were the first 
of the big jets—on the North Atlantic, where the business to be 
obtained is perhaps most sensitive to quality competition. But 
it would be idle to suppose that only the North Atlantic is going 
to feel the impact of the supersonic transport. The pattern estab- 
lished by the jet transports—long-range aircraft first, followed 
two years later by medium-range types and perhaps three years 
later by aircraft specifically for short ranges—will be repeated at 
supersonic level. It is inconceivable that once supersonic travel 
has become an accomplished fact on transatlantic and trans- 
continental journeys the demand will not extend to shorter routes 
—notwithstanding economic and technical problems that through 
the eyes of 1959 appear out of proportion to the development effort 
involved. The demand for speed is as insatiable as it is fundamental. 

Here perhaps, lies our opportunity—not to dodge the vast 
expenditure and research involved in building supersonic air- 
liners, but to apply the wisdom that proposes an adventure into 
the non-competitive low-fare field to avoiding a head-on clash 
with the might of American industry. By designing now a medium- 
range supersonic airliner operating at between Mach 2 and 
Mach 3, precious lead-time might be gained over an industry 
absorbed in the problems of transatlantic operation. The technical 
problems are no less great, particularly as such an aircraft should 
have the flattest possible cost-curve characteristic over the widest 
possible range (say 1,500 n.m. to 2,500 n.m.) to attract as wide a 
market as possible. Because fuel weight represents such a high 
proportion of gross weight in a supersonic aircraft, flexibility will 
be difficult to achieve; but, equally, the categories of range into 
which these transports fall will be quite sharply defined. Choice 
of the right size and cruising Mach number would be made on a 
knife-edge balance of technical feasibility, operating economy and 
commercial necessity. But a valuable extra two years might be 
available in which to draw abreast of U.S. development. 

All this implies that B.O.A.C. would not have available a British 
aircraft for non-stop operation on its transatlantic blue-riband 
route; the Corporation would again have to buy (or perhaps hire) 
the very few that would be needed from the U.S. But there may 
be no choice; and the problem that confronts us now will require 
more than one compromise before it is solved. A supersonic air- 
liner must be our aim; on it depends not only our prestige as an 
air transport power, but our abilities to keep abreast of racing 
development in other spheres of engineering. 

On this page last week it was proposed that cheap-to-operate 
British aircraft might be the basis on which a supersonic airliner 
might be financed; here it is suggested that the technological 
impetus of a supersonic airliner is also needed to stimulate 
developments in’ the wider mass-travel field. A. T. PuGu. 
Footnote: In reply to questions put to him last week on the recom- 
mendations of the Supersonic Air Transport Committee, Mr. Aubrey 
Jones, Minister of Supply, said that US. plans (to enter supersonic 
flight by 1970) would be relevant to his decision. Pressed for his reaction 
to the moderate character of the recommendations on Mach numbers, 
the Minister said he would “like to make a decision as soon as possible 
consistent with the importance of the question.” 


LONDON’S HELIPORT INAUGURATED 


““T_ OOKING to the future, I can tell you that we in the Ministry 

are giving a great deal of thought to the eventual provision of 
one—or perhaps several—helicopter stations to serve Central 
London, when there are prospects of full commercial helicopter 
services being realized. We are already starting discussions with 
MLO...” 

This was said on April 23 by Mr. John Hay, M.P., Joint 
Parliamentary Secretary to the Ministry of Transport and Civil 
Aviation, when he opened the new private heliport—London’s 
first real helicopter terminal—built by Westland at Battersea (see 
also page 601). Though non-committal, the remark did indicate 
that the Government is now thinking long-term thoughts about 
London’s helicopter needs; and there is no doubt that it is the 
Westland heliport which has provided the long-needed stimulant. 
A description appeared in our March 27 issue. 

Operation and administration of the new heliport are in the 
hands of International Aeradio. 


Here is Mr. Hay embarking in a Widgeon after the tape-cutting 
ceremony. Mr. Eric Mensforth, chairman of Westland, is also in the 
picture; the Mayor of Battersea is on the extreme right 
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BRITAIN AND EUROPE 


S two recent articles have ventured to suggest (issues of 

February 27 and March 6), “Europair”—the so-called club 
of the five European common market airlines—is a new and rather 
disturbing challenge to British air transport. This is why the 
meeting at Strasbourg in March of the 19-nation European Civil 
Aviation Conference was an event of some significance in the 
history of relations between Britain and Europe. 

Oddly enough, the Press was told nothing about the Strasbourg 
discussions. But it seems clear that at least one positive resolution 
was adopted which may keep the E.C.A.C. alive to its original ideal 
—to achieve universal agreement about the liberal exchange of 
commercial rights in Europe. This ideal (the elusive “multi- 
lateral”) has never been achieved; and the formation of Europair 
did not appear to those outside the six-nation common-market 
club to bring it nearer to realization. Rather the reverse. 

It was therefore encouraging that, thanks largely to the efforts 
of the U.K. delegation, there was unanimous agreement (after 
some attempted torpedoing) on the formation of a “Committee 
on Co-ordination and Liberalization.” Its terms of reference are 

“to encourage co-ordination and co-operation between European 
airlines with a view to improving their economic position and 
efficiency, and to study the corresponding measures of 
liberalization.” 

Is this just another meaningless conference resolution? Perhaps 
not, because the committee will meet two or three times a year, and 
will be a more flexible piece of machinery for working towards the 
ideals of E.C.A.C. And the fact that it was agreed to by the Europ- 
air nations suggests that Europair, instead of developing into a 
club as exclusive as Boodles, might still operate under the E.C.A.C. 
crest instead of as a splinter-group. This would not only be in 
Britain’s interest, but in Europe’s interest too. 

Members of the new Committee are five in number, two— 
France and Germany—being Europair members, the others being 
the U.K., Portugal and Sweden. 


PACIFIC REAPPRAISAL 


At the request of President Eisenhower the C.A.B. last month 
resumed their investigation into the operation of Pacific 
services by U.S. carriers, The Board’s past inquiries have con- 
centrated on settling the competing claims of the two established 
scheduled operators—PanAm and Northwest. The present inves- 
tigation will also consider the claims of another two airlines— 
Transocean and Flying Tiger. 

Northwest already operate westwards from Minneapolis, Seattle, 
Portland and Anchorage to Japan, Korea, the Philippines, For- 
mosa, Hong Kong and Thailand (the airline’s certificate also 
allows for services to the Chinese mainland). Another operation 
links Seattle and Portland to Honolulu. To strengthen this 
Pacific network, the company’s officials are pressing for permission 
to include San Francisco and Los Angeles among their Ealifornian 
terminals, and also to link Honolulu and Japan. 

This proposed extension is being bitterly opposed by PanAm, 
all of whose present Pacific services pass through Hawaii. They 
are hoping to obtain rights to include New York, Washington, 
Baltimore, Detroit and Chicago among their U.S. terminals. The 
airline also continues to press for a non-stop Great Circle route 
to the Far East in addition to their circuitous southern routing via 
Hawaii. 

Transocean are at present licensed only as supplemental carriers 
and are restricted to low-frequency passenger services across the 
Pacific to Honolulu, Wake, Guam and Japan. They recently 
acquired four ex-B.O.A.C, Stratocruisers for Pacific operations 
and hope to extend this fleet’s sphere of activity to other points in 
the Far East, if possible on a regular scheduled (rather than a 
supplemental) basis. 

The last of the four applicants, Flying Tiger, are anxious to 
extend their transcontinental L.1049H all-cargo service across the 
Pacific to Hong Kong and Japan. 
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The new airport terminal building at Gibraltar, the inauguration of 
which by the Governor was the subject of a note in “Flight” for April 17 


V.L.F. AT HOME AND ABROAD 


WHEN one airline — to cut fares, it is often the case that 
competitors who follow suit do so more in self-defence than 
because they think that the new level is economical. 

For example, when Eagle first applied for very low fares on 
colonial routes, there were reports of strong opposition not only 
from the Corporations, but from other leading independents. The 
British Aviation Services group of airlines, it is believed, are still 
far from convinced about the economics of the proposed fares; and 
though Airwork and Hunting-Clan followed the Eagle moves with 
a series of similar applications it is also not absolutely certain 
that both airlines are completely confident about the economics 
of V.L.F. at such low levels. 

Likewise, in America, when National Airlines made their 

“three cent” fare application for off-peak travel times (Flight, 
March 27), Northwest, Northeast, Eastern and Delta filed com- 
petitive tariffs. But these four all told the C.A.B. that they would 
withdraw if the National application were disallowed. One of the 
reasons giv en (by Eastern) had rather a familiar ring—namely that 
National “could not afford” to offer such low fares, and that their 
break-even load factor on Convair 340s would be 128 per cent 
and 96 per cent on DC-6s and DC-7s. At least in America there 
is an independent body to sort out all the conflicting statements 
and counter-statements. 


B.E.A. BALANCE THEIR BUDGET 


B* a small margin, B.E.A. have scraped home with a profit at 
the end of a difficult financial year. That this is the fifth 
profitable year in succession is no small source of pride to the 
Corporation, coming as it has at the end of a period of recession in 
which B.E.A.’s traffic increased by only 7.2 per cent. This was 
greater than the world average, but a 13 per cent increase of 
capacity to 181,056,000 c.t.m. resulted in the revenue load-factor 
falling from 63. 7 per cent to 60.4 per cent. Passenger traffic— 
which in the peak summer months dropped below the level of the 
previous year—increased by only 5.6 per cent over the year and 
passenger load-factor declined by six percentage points to 62.5 
percent. But freight traffic increased substantially (17.1 per cent) 
and 12.7 per cent more mail was carried in 1958-59 than in the 
previous year. A most gratifying result was an increase 
in productivity per employee of about 7 per cent; the output per 
man has now risen to 15,600 c.t.ms. The Corporation employed 
a staff of 11,606 during the financial year which ended on March 31, 
compared with 11 4011 during the previous twelve months. 

The Corporation’ s results i in March—the Easter month this year 
—were “most encouraging.” Easter traffic was three per cent 
higher than for Easter in 1957. Writing in the current B.E.A. 
magazine, Lord Douglas comments: “All is set for a good 
summer.” He also announced two new route additions: a twice- 
weekly V.800 service from London via Munich to Klagenfurt 
starting on June 1, and the Moscow service, which will be operated 
with mixed-class V. 806s and start on May 14. 


In architectural contrast 
with the terminal above 
is this “Aeroflotesque” 
new terminal at Peking, 
recently completed. The 
airliner is an [I-14 of the 
Chinese Communist ait- 
line Minhaiduy 
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NEW AIRWORK-SUDANESE ENTERPRISE 


BEANS were announced last week by Sayed Abdel Bagi 
Mohammed, general manager of Sudan Airways, for. a 
scheduled service between London (Gatwick) and Khartoum to be 
operated with Viscount 831s maintained and crewed by Airwork. 

‘o be called the Blue Nile Viscount, the new service is scheduled 
to start on June 8 and will operate via Rome, Athens and Cairo 
to Khartoum at an initial once-weekly frequency departing Gat- 
wick on Mondays. It will arrive in Khartoum on Tuesdays after 
a total elapsed time of 16 hr 50 min, and the aircraft will then 
operate two scheduled flights between Khartoum and Cairo before 
departing again for London on Thursdays. Accommodation is 
for 53 tourist and eight first-class passengers, and traffic rights 
have been secured between all intermediate points on the route. 

Sudan Airways was formed in 1946 with the assistance of Air- 
work, who have been connected with it ever since. With its fleet of 
Dakotas and Doves it operates a network of internal services within 
the Sudan as well as to Aden, Saudi Arabia, Egypt and Ethiopia. 
During 1958 it carried 33,834 passengers and 631,376 kg of freight. 
Application has been made for membership of I.A.T.A., and con- 
firmation is expected. The Sudan is already a member of I.C.A.O. 

Sudan Airways own one Viscount 831, which was built to the 
same specification as the two bought by Airwork. 


AUSTRALIAN WORKING HOURS 


UST how difficult it is to achieve the standard brochure utiliza- 

tion figure of 3,000 hr per year can be judged from the 
Australian Department of Civil Aviation’s airline utilization figures 
for the twelve months ended September 30 last year. Equally, the 
statistics show just what can be achieved by operators who, justi- 
fiably, have a reputation for working their equipment very hard. 
Only two Australian carriers managed to work any of their fleets 
for more than 3,000 hr in the year 1957-1958 and of these Qantas 
only just qualifies within this arbitrary limit. The average utiliza- 
tion for the airline’s Constellation 1049s was 3,008 hr for its 16 
aircraft and the mean average block speed was 249 m.p.h. 

In comparison, Ansett-A.N.A.’s two DC-6s achieved 3,266 hr 
each and the airline’s four DC-6Bs flew an average of 4,095 hr over 
the same period—by far the highest utilization achieved by any 
Australian operator. These aircraft, which operated at an average 
block speed of 233 m.p.h., were also the most productive in 
Australian airline business. T.A.A.’s Viscounts achieved a slightly 
higher average block speed (236 m.p.h.) but utilization over the 
period under review (2,471 hr) was lower. 

No DC-3 operator achieved more than Mac.Robertson-Miller’s 
2,883 hr average with five aircraft, but Butler’s 2,656 hr average 
from three aircraft and East-West’s 2,514 hr came fairly close. 


COMETS ON TIME 


grat STICS compiled by B.O.A.C. over the first six months of 
Comet 4 operations show an unusual freedom from engine, air- 
frame and system snags. In particular, the previous most common 
causes of delay—electrical, hydraulic, fuel system and pressuriza- 
tion failures—have been few, while unscheduled engine changes 
have been limited to three—two through ingestion of foreign bodies 
and one related to starter troubles. 

Arrivals on schedule at terminal stations have been achieved on 
only 92 out of 309 occasions, but 71 per cent of all services arrived 
within an hour of the scheduled time, 95 per cent within six hours 
and 97 per cent within 12 hours. B.O.A.C. comment that these 
figures are appreciably better than those experienced with some 
other aircraft types. Weather (particularly fog) accounted for three 
times as many delays as engineering troubles and most “conse- 
quential” delays were the result of earlier weather problems. 
Engineering hold-ups occurred at the rate of 3.74 hr per 100 hours’ 
scheduled elapsed time against total delays by the same punctuality 













(Left) Installed experimentally on two of B.E.A.’s Hi-D Viscount 700s is the “Airscalator,” 
manufactured by Strabor Ltd., of Gravesend. It weighs 189 Ib with power gear and jacks and 
is stressed to support one passenger on each tread. The Corporation are also experimenting 
with the Vickers’ airstep installation. (Right) Airborne—from Brooklands—for the first time 
ae on April 22 was the second Vickers Vanguard G-APEA—the first for B.E.A. 























Having completed its tour of Western Canada and the U.S.A. (including 
demonstrations to Mohawk and Allegheny Airlines), this Canadair 
Convair 540 (Napier Elands) is now touring South America. Ports of 
call: Barranquilla, Cali, Guayaquil, Lima, Antofagasta, Santiago, 
Buenos Aires, Montevideo, Asuncion, Porto Alegre, Rio de Janeiro, 
Sao Paulo, Salvador, Recife, Belem, Georgetown, Caracas and Montego 
Bay, returning to Montreal via Miami and Washington. Another 540 
will tour Europe (including demonstrations at Paris) next month 


yardstick of 19.07 per 100. Engineering delays numbered 50, two 
of which kept the aircraft on the ground for more than an addi- 
tional 12 hours, but 19 were for under an hour. The most 
numerous of the remaining delays were due to radio (11) and the 
greatest loss of time (263 hr) was due to “ground and miscellaneous 
equipment” troubles. As many hours were lost from operational 
and consequential reasons as from all the engineering delays put 
together. 


HEIGHT PRESENTATION—A DOCTOR’S VIEW 


‘THE Guild of Air Pilots and Air Navigators has issued a collec- 
tion of extracts from lectures read by Dr. K. G. Bergin (now 
Director of Personnel and Medical Services of B.O.A.C.) to the 
Royal Aeronautical Society between 1951 and 1957. Much of 
what was said shows remarkable foresight, and in view of its bear- 
ing on current design problems of altimeters some of the extracts 
are further synthesized below : — 

(1) Preconceived ideas should be thrown away; they are out- 
moded to the point of being dangerous in modern flying. (2) 
Present instruments have been designed primarily by engineers and 
instrument makers without sufficient attention being given to the 
pilots, physiologists and doctors. (3) The necessity for a first, 
second and third glance at an altimeter to make sure is basically 
wrong from a safety angle. (4) Instruments are wrongly presented 
because: (a) the distance from the eyes requires the figures to be 
focused before they can be read; (b) they are not in a position 
where they can easily be seen; (c) there is invariably some parallax; 
(d) the figures are not large enough. (5) No emergency is as great 
as that as being too near the ground, so the altimeter should at some 
point visually or audibly demand the pilot’s attention. (6) It 
does not need a lot of medical or psychological training to know 
that if a false impression of height is gained by a member of the 
crew, it can too easily be accepted by the others, particularly when 
a degree of fatigue is present, or in bad weather. (7) This accept- 
ance does not imply blaming the pilot for being careless, it is 
merely recognition of a well-known physiological and psycho- 
logical fact. 

Among Dr. Bergin’s remedial proposals were: (1) Firstly, a 
general presentation of height should be given, with no attempt at 
detail. (2) This should be in broad columns of colour varying 
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and dignified memorial, 
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with height. (3) At less than 3,000ft the column should be red, 
automatically illuminated and with an audible warning. (4) 
A 83 counter should give a clear reading to the nearest 100ft. 

G.A.P.A.N. have issued another statement on altimeters by 
their own pilot and navigation committee. They say that the 
modifications which A.R.B. will require by September are an 
attempt to extend the life of an obsolete instrument. “It is difficult,” 
adds the report, “to know whether to blame the operators for not 
demanding a better altimeter or the manufacturer for not pro- 
ducing it.” The Guild suggest a joint attack on the problem by 
the M.T.C.A., M.o.S., A.R.B., operators and pilots. They incline 
towards a servo-assisted veeder counter device and suggest that a 
visual or aural ground-proximity warning should be included. 
Finally, calibration in metres would lessen misreadings. 


Left, the memorial which will be unveiled on June 15 at Clitden, Co. Galway, Ireland, 
near the point where the first non-stop transatlantic flight—by Alcock and Brown in a 
Vickers Vimy (Rolls-Royce Eagles)—ended 40 years ago, on June 15, 1919. The simple 
“symbolic of flight,” 
Irish Air Lines. Capt. Kelly-Rogers played a prominent part in the design of the memorial 


Right, B.E.A.’s man in Russia is Mr. M. S. Brander. He flew to Moscow with a party of 
Corporation executives on a Viscount proving flight on April 21 
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is 14ft high, and it is being erected by 





THE A.R.B. HONOURED 


ON April 8, at the Casa dell’ Aviatore in Rome, Mr. R. E, 

Hardingham, secretary and chief executive of the Air Regis- 
tration Board, was decorated by H. E. the Hon. Giovanni Bovetti 
with the Insignia of the Cavaliere Ordine Merito Repubblica 
Italiana on behalf of the President of the Republic. 

His Excellency, and later General Felice Porro, President of 
the Registro Aeronautico Italiano (the A.R.B.’s Italian counter- 
part), expressed “high appreciation and keen satisfaction for the 
understanding and close friendship existing between the Air Regis- 
tration Board and the Registro Aeronautico Italiano,” and both 
emphasized the importance of the co-operation between the air- 
worthiness authorities of the two countries. 


BREVITIES 


As this page went to press a dramatic “Europair” development 
took place: K.L.M. withdrew from the latest series of talks at The 
Hague. An official statement issued by Air France, Alitalia, Luft- 
hansa and Sabena—and K.L.M.—said that K.L.M. was unable to 
agree on its share in “a future combined company.” The others 
would continue Gum (see “Britain and Europe,” p. 620). 

* 7” 

On May 6 the Vickers Vanguard will make its first overseas 
flight—to Hamburg for Cupeeraanaes. 

* . 

T.W.A. expects to aA delivery of all its 15 Boeing 707-120s 
by July 1959. ened of the long-range 707-320s will begin in 
November 1959 

* * * 

The investigation of the U.S. Air Transport Association by the 
Civil Aeronautics Board (Flight, April 3) now involves the Anti- 
trust Division of the ve aera Department. 

. 

East African denians made a net operating profit in 1958 of 
£6,334. After payment of interest on Government-owned stock, 
a cumulative surplus of £11,808 was carried forward. Total 
revenue was £2,634,377. 

* — * 

In recent route hearings before the C.A.B. concerning the pro- 
posed PanAm-National Airlines equipment and stock-exchange 
agreement, Mr. J. C. Brawner, senior vice-president and treasurer 
of National, said that National have increased their order for 
Electras to 23, but that 11 of these could be cancelled by 
May 1, 1959. 

- * * 

From an American source come reports, believed to be reliable, 
that Seaboard and Western are about to place an order for a 
number of Canadair CL-44D freighters, and that a second U.S. 
operator is also “extremely interested” in the aircraft. No com- 


mercial order for this Tyne-powered Britannia development has 
yet been placed. 
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The former president of Cubana, Sr. Vilaboy, is reported still to 
be under “house arrest” in Havana. The new president is said 
to be Genero T. Hermida. 

- - * 


The president of Aerolineas Argentinas, Sr. J. J. Guiraldes, has 
said that his airline could pay for and amortize its six Comet 4s 
in five years operating at half their passenger capacity (67 seats). 

* os * 


_ Continental Air Lines are reported to be showing “considerable 
interest” in the Convair 600. Mr. Robert Six, the president, has 
said that Continental would order the aircraft if awarded the Los 
Angeles - Texas route by the C.A.B 


* * * 


Following a similar arrangement with Pan American, Morton 
Air Services have concluded an interline agreement with B.O.A.C. 
in respect of their Dove and Heron services (soon thrice-daily) 
between Rotterdam and London. 

* * * 


The advertised Pan American 707 departure from London at 
0130 hr each night as from April 27 did not take place. M.T.C.A. 
approval was not granted for night jet operations, “a temporary 
restriction” according to a New York spokesman for the airline. 
The second daily departure has been rescheduled for 1330 hr. 

* 7 


* 


It is reported that, following the accident to the East German 
BB.152 on March 4, a number of arrests have been made at the 
Dresden factory. The test pilots were apparently offered an 
“inducement premium” of £2,500 to fly the aircraft, which is said 
to have a stability problem. 

* * * 


The arrangement between Convair and Capital with regard to 
this airline’s “order” for Convair 880s is reported to be that a 
letter of intent provides for the delivery of ten—not nine as pre- 
viously intended— between October 1960 and March 1961. The 
arrangement whereby Convair would assist Capital in the arrange- 
ment of financing (estimated at £16m) still stands. 

* * + 


Discussing over-spending on commercial jet development and 
production programmes, Mr. William M. Allen, president of the 
Boeing Airplane Co., said recently that “a substantial loss is being 
incurred on Model 707 airplanes delivered or on order. The 
write-off record, developmental, administrative and other general 
expenses applicable to the commercial programme in 1958 
amounts to approximately $34,000,000.” 

* * * 

The Australian Government has been insisting that Canadian 
Pacific should reduce their service between Vancouver and Sydney 
from weekly to fortnightly, as arranged under the bilateral air 
agreement. It is believed that the restriction would be withdrawn 
if the Canadian Government were to grant Qantas the right to 
operate a Polar route service. (C.P.A.L. are reported to be attract- 
ing a great deal of traffic to their Vancouver - Amsterdam 
Britannia service.) 
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WHY T.A.A. BOUGHT™ 
THE FRIENDSHIP 


BY JOHN L. WATKINS, DIRECTOR OF ENGINEERING, T.A.A. 


SUMMARIZED here is an article by one of the airline industry’s most 

engineers. It will be of interest especially to those concerned 

with the elusive DC-3 replacement. T.A.A. are now taking delivery of 
their 12 Fokker Friendships, and services will begin this month. 


where the traffic demands instead of going in for bigger air- 

craft. Such a principle has much to recommend it, because 
the more frequencies operated the better is the public served in 
choice of the most convenient service for its specific needs, and the 
greater is the degree of flexibility for the operator to tailor capacity 
offered, route by route, to meet changing volumes of business 
offering. 

There are two main considerations which outweigh these 
advantages. Firstly, the specific economy (that is, the direct 
operating cost per ton-mile of transport performed) of aircraft 
tends to follow a curve which falls quite appreciably as the size 
of unit increases, e.g. as the size is reduced below the 25-30 seat 
(or say 6,000-7,000 Ib payload) class, the cost per ton-mile or per 
seat-mile rises sharply. 

But one type of equipment alone will not deal effectively with 
all aspects of the job. For example, in the Melbourne - Sydney 
services scheduled today we see one of the world’s most notable 
examples of high density air traffic, in relation to population, and 
to other forms of transport. There are over 25 flights a day each 
way, representing nearly 1,400 seats. These are filled to an 
average year round load factor of around 75 per cent. This means 
that far more people fly between Melbourne and Sydney than 
travel by all other means of transport combined. 

Secondly, T.A.A.’s “development” Channel and Gulf Country 
services in Western Queensland and northern South Australia, 
are serviced by five long routes, covering altogether about 50 ports 
of call. These are operated once a fortnight with a 21-seat DC-3, 
giving one and a half seats a day—and a pretty low passenger load 
factor. This means a disparity of at least 1,000 to 1 in the pas- 
senger traffic volume on different services in the T.A.A. route 
network. 


The DC-3. The Douglas DC-3 was the first really successful 
airliner to go into widespread use. It represented in its day the 
ultimate in development of the aeroplane for commercial trans- 
port. It was costly by the standards of 1935 when it first appeared 
—24 years ago—at about $100,000, but it was efficient. It had a 
structure that was safe, robust, and designed for practical main- 
tenance and long life. It had engines that were dependable, and 
when flown at the weight at which it was designed to operate, 
ability to carry on, or get back, in the event that one engine failed. 
It was faster than most commercial aircraft of that era—with its 
cruising speed of 170 m.p.h. It was comfortable, with cabin heat- 
ing, individual fresh air outlets, wide adjustable seats, good 
visibility from the cabin windows, and it was one of the first aircraft 
to have a comfortable, well-equipped flight deck with a wide field 
of vision for the crew, effective windshield wipers, and a simple 
and efficient hydraulic autopilot. 

All over the world many airline people, and aircraft manu- 
facturers, say that there will never be a DC-3 replacement; but 
their arguments always show they are thinking of the war-surplus 
C-47 at its disposal price. In some applications the low capital 
investment needed to put a fleet of C-47s in the air has made pos- 
sible worthwhile developments in air transport that would not 
otherwise have taken place. But air transport economics which 
break down if an adequate allocation from earnings is made for 
fleet obsolescence are not likely to lead to any permanent or 
valuable growth of the industry. 

In Australia at least, the need for a DC-3 replacement does exist. 
Actually T.A.A. is still making each week as many flights with 
DC-3 as with DC-4, Convair and Viscount combined. Of the total 
passenger-miles flown by the whole of the T.A.A. fleet in 1956, 
27 per cent were contributed by DC-3. This fell to 18 per cent of 
our passenger-miles in 1957 and in 1958 went to 15 per cent of 
the total. 

The DC-3 is no longer sufficiently fast to provide an acceptable 
speed as compared with the vastly improved standards now offered 
on the main Australian heavy traffic routes. The DC-3 block speed 


I: is not always practicable to go on increasing frequencies 
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The delivery ceremony at Schiphol on April 6 


on outback services is, at the best, 140 m.p.h. This is now more 
than 100 m.p.h. less than the standard block speeds represented 
by the normal inter-capital Viscount and Electra schedules. This 
is a very different situation from that which obtained when T.A.A. 
started operations. The standard of service being offered to those 
communities in the more remote parts of our country in respect of 
what is, after all, the main commodity air transport has to sell, 
namely speed, is deteriorating badly in comparison with what the 
city dweller is now offered. 

Further, the DC-3 is no longer sufficiently comfortable to be 
accepted as the normal standard for inland flying. Consistent heat 
turbulence makes low level operation unpleasant over much of 
the continent for most of the year. The solution is a fast climbing, 
fast descending, pressurized aeroplane such as is now available for 
the passenger on all main coastal services. 

Finally, the DC-3 is no longer sufficiently economical to be 
regarded, as it has been for so long, as the best vehicle for use where 
traffic densities are low. On such routes, the desirability of main- 
taining a reasonably good frequency of service, apart from any 
other consideration, makes the application of a large capacity air- 
craft impracticable. 

Manufacturers in many parts of the world have invested big 
sums in design and even building prototypes during the past 10 or 
12 years in the attempt to develop a new small airliner that would 
tap some of the huge potential market for a DC-3 replacement. 
Vickers tried with the bw oe sold about 100, but they have 
practically faded out and the DC-3 is still going strong. Lockheed 
tried, with the Saturn, and built two prototypes. Beech tried with 
the very interesting four-engined Model 34, or Twin Quad, and 
flew a prototype. Boeing tried with the Model 418. Northrop tried 
with the Pioneer, and built a small batch for the U.S.A.F. Hurel- 
Dubois in France are trying with the very high aspect ratio HD-32, 
and a few are being built, but no airline has adopted it. Canadair 
tried with the CL-32 design. Saab in Sweden tried with the 
Scandia, and sold 12. Douglas themselves tried, with the Super 
DC-3, but failed to arouse airline interest. Handley Page tried 
with the four-engined version of the Herald; and so on. T.A.A. 
carefully analysed at least a dozen proposals in this class, and were 
unable to find justification for ordering any of them. 

They were all piston-engined aircraft and, while all this work 
was being done, T.A.A. had entered the turbine age of air transport 
—the biggest change in 50 years of flight. The Rolls-Royce Dart 
engine has proved itself, most handsomely, as an economical, 
thoroughly reliable airline engine. 

In April 1951 we received a letter from the reconstructed 
Fokker company in Amsterdam asking if we were interested in 
their idea of a DC-3 replacement powered with two Darts. We 
were impressed with the fact that Fokker, as the result of their 
preliminary analysis, had come up with a design illustrating our 
own conclusions very closely. It had an unusually high aspect 
ratio, was of very clean aerodynamic design, and altogether looked 
rather like a scaled-down Convair. 

There was only one notable difference—the Fokker wing was on 
top of the fuselage and ours was beneath. We prefer the law wing, 
but Fokker were able to convince us that, in the small airliner 
class, particularly where it is desirable to keep the air intakes well 
up out of the gravel, the low wing layout leads to a more ungainly 
result than the high wing. 

Our first Viscounts went into service in December 1954, and 
from the outset our experience with the “revolutionary” new 
powerplant exceeded our expectations. Its dependability, sim- 
plicity of control, and economy were better than what we had 
become accustomed to, even in the best of our piston engines 
which had years of airline experience behind them. This early 
practical operating experience with the Dart enabled us to put 
the necessary realism into our economic and performance analyses 
of the Friendship. The results satisfied us that here at last was the 
DC-3 replacement we had been looking for—more speed, more 
comfort, more economy. The Friendship, according to our 
estimates, will cost about 10 per cent less than the DC-3 per 
ton-mile on a typical inter-city stage. 
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Correspondence 


The Editor of “Flight” is not necessarily in agreement with the views 
expressed by correspondents in these columns. Names and addresses of 
writers, not for publication in detail, must in all cases accompany letters. 


Choice of a Freighter 
QOME ironic amusement was voiced in certain quarters on read- 
ing Mr. William Richardson’s letter (April 3), in which he 
listed three contenders for the long-range strategic-freighter 
project. Its cause lay in the fact that Mr. Richardson made no 
mention whatever of a fourth contender submitted by a firm with 
more experience of heavy freighters than any other in Britain, a 
firm which, moreover, has established quite a reputation through 
its quaint habit of producing aircraft to target dates. (Since 
30 April last year no fewer than five prototypes of a new and 
advanced strike aircraft have flown—something of a record in 
recent years I imagine.) 

This firm’s contender, in addition to embodying a wealth of 
hard-won “know-how” on such matters as heavy-dropping equip- 
ment, freight-handling, specialized military réle equipment—all, 
as far as I know, possessed by no other British firm—was definitely 
preferred by the War Office, who after all would have had to rely 
on its ability, was unique among the other projects in having full- 
width front-and-rear straight-through loading, had a definite civil 
future, and did mot require acres of reinforced concrete or a 
battalion of maintenance personnel. 

Many hundreds of design hours had been spent on it; a full- 
size mock-up had been built, and ample production capacity was 
available. Its home, also, happens to be in an area with an unem- 
ployment figure not much lower than that of Northern Ireland. 

Its name, in case Mr. Richardson cannot yet call it to mind, was 
the Blackburn B.107. 

Leeds, 12, Yorkshire. M. J. Lunp. 


The Airline Pilot Market 

[N an article on pilot training in your issue of March 6 and in 
several letters published in recent issues there have been refer- 

ences to this company which generally give the impression that 

the General Air Training scheme has collapsed. 

This is far from being the case, although it is true to say 
that so far no young man has been trained from start to finish 
entirely under our auspices. However, the scheme in a modified 
form has been successful in enabling a number of pilots with 
varying amounts of flying experience to obtain their instrument 
rating, or a helicopter rating on a commercial licence. In fact, 
since the inception of the scheme in November 1957, over £20,000 
has been advanced to pilots to enable them to obtain the qualifica- 
tions necessary for their particular cases. 

At the present time, owing to the (to quote the article) “current 
scarcity of opportunities for freshly qualified commercial pilots,” 
we are considering only applications from pilots or prospective 
pilots who have guaranteed employment at the conclusion of their 
training. However, we do not believe that the present unemploy- 
ment rate amongst pilots will continue indefinitely, and as and 
when opportunities once more arise we shall continue to assist 
in the training of keen youngsters whose principal obstacle in 
achieving their ambition is lack of finance. 

London, S.W.1. I. A. F. DONNELLY, 

Director, General Air Training Ltd. 


D.C, Starter/Generators 

WE read with interest in the February 27 issue of Flight Roger 
Bacon’s notes about how clever Mr. Oleg Antonov’s boys in 

Kiev are .. . how a D.C. starter/generator has not been borne out 

in practice . . .« how it appears that an efficient and reliable 

starter/generator simply cannot be made . 

His comments are absolutely wrong! Bendix Aviation Corpora- 
tion has been supplying highly efficient, reliable starter / generators 
for years. In 1947, thousands of starter/generators began pouring 
off U.S. production lines for use in jet-engine starting applications. 
And for big engines, too—as big as the NK-4 and AI-20. Bendix 
alone has built thousands and thousands of efficient starter/ 
generators. So have our competitors. And here we will admit 
that they build pretty good equipment—almost as efficient as ours. 

In the U.S. today there are several excellent starter/ generator 
a in use. In addition to actual aircraft applications, one 

S. jet-engine manufacturer is using a starter/generator in his 
final engine production testing. After investigating several pos- 
sible methods of starting his production engines, he has concluded 
that a starter/generator was the most efficient and most practical 
to do this job. 

Red Bank Division has a complete family of D.C. starter/ 
generators developed—from a 150-amp unit which provides a 
cranking torque of about 32 Ib ft when supplied with a 400-amp 
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RETROSPECT 
From “Flight” of May 1, 1909 


Professor Reissner's Aeroplane: Experimenting last week at Aix 
Chappelle with his new aeroplane, Professor Reissner, after rising 
a height of 5 metres for about 40 metres, came to earth too hasti 
resulting in the machine being somewhat bent. 

M. Jacques Faure’s Dirigible: Very disappointing have been # 
attempts of M. Faure to carry out his scheme for a long flight 

dirigible in the Mediterranean. Last week he sailed above the B 
at Monte Carlo for about half-an-hour, the trip being concluded 

the airship falling into the sea, and being towed back to the harbo 





starting current, up to a 500-amp rating which provides a torg 
of about 95 Ib ft when 1,000-amp starting current is supplied. 
For Roger Bacon’s information, Red Bank Division is currently 
producing an A.C. generating system which will also start a jeg 
engine. Incidentally, please don’t tell Mr. Antonov and his bo 
from Kiev about this. 
Eatontown, N.J. RED BANK Divn., BENDIX AVIATION Corp, 
Stanley R. Chase, Marketing Manager, 
Aircraft Electrical Accessories and Generating Systen 


History and the Wrights 
I AM sorry to see that in order to comment on Charles Gibb 

Smith’s article “Hops and Flights,” my good friend Jok 
Taylor should bring in some derogatory comments regarding t 
Wright brothers. 

Mr. Taylor states that the “Wright biplane was a dead-end 
design.” In what manner is this so? To help appreciate the 
magnitude of the Wrights’ achievement, one should compare thei 
design with its contemporaries. A glance at the relevant 
in Mr. Taylor’s own admirable book, A Picture History of Fli 
will show that in many respects it was a classic aeroplane, along- 
side those “flown” by people such as Santos-Dumont, Ellehammer, 
Langley, the Marquis a Equevilley and Roshon round about # 
same time. It was these latter flimsy, tailless, paddle-propellered 
“Emett”-like contraptions that were the dead-end designs. 

True, flying experience indicated that it was more prudent te 
have the height-control surface behind instead of in front of th 
centre of gravity, but many other features of the Wright biplane 
have been retained right down to this day. And, judging from: 
some of the futuristic pictures released of suggested configurations 
of the supersonic airliner, the “elevator” may ultimately end up 
where the Wrights put it initially! 

One feature of the Wright —_ ne which was not adopted” 
generally—unfortunately—was its lack of a wheeled undercarriage. © 
Had technical endeavour not strayed into the realm of undercar- 
riages, all aircraft might have developed as VTOs, with conse- 
quent benefit throughout the entire aviation field. 

Potters Bar, Middx. MaAuRICE ALLWARD. 


Invention of the Radio Range 


I NOTICE on page 299 of Flight for February 27 several letters 
of correction to the article “Flying Fords” that appeared in the 
February 6 issue. ' 

In my opinion, even more important questions on Mr. George 
Lanning’s article relate to the statements he made regarding the 
invention, development and demonstration of the four-course 
equisignal radio range. I have understood the history of this © 
system to be quite as described in Keen’s Wireless Direction 
Finding (published by Iliffe), 3rd edition 1938, pages 8 and he 
486: Invention by the German Scheller in 1907; develo 
demonstration in 1921-1923 by the U.S. Bureau of 
and further in 1924-1927 by the U.S. Army Signal Fe 

Nutley, New Jersey, U.S.A. Rosert I. Couin. 





FORTHCOMING EVENTS 


. British Interplanetary Society: “Inertial Guidance and 
its Application to Astronautics,” by D. J. Cashmore. 
2. Aerial At Home, Woburn Park. , 
. LA.T.A. Technical Conference, ao Calif. — 
5. R.Ae.S.: “The Potential Use of Aircraft for Agricultural 
Purposes,” by R. H. Scott. — . ; 
q Helicopter Association: “Helicopter Noise Suppressicn,” 
by H. B. Irving. 
L SAF. At Home: Wethersfield. a 
— ettonet Gliding Championships, Lasham Gliding 
entre, 
. R.Ae.S.: anh ‘Wilbur wigs © feats Lecture, “Managing 
Aviation py —? McCarthy. 
May . U.S.A.F. At Homes: URS at. and Alconbury. 
May . S.S.A.F.A. Di 5 Leeds-Bradford Airport, Yeadon. 
May . Women’s Engineering Society: “Aerial Survey Methods.’ 
June 12-21. Paris Aero Show 
Sept. 7-13. $.B.A.C. Displey and Exhibition, Farnborough. 
R.Ae.S. Prone (to May 8): May 5, Luton, “Aircraft 
Carriers “ by J Lawrence. May 6, Weybridge, a.g.m. May 7, 
Cambridge, tnlind ‘Landing Technique,” by W. J. Charniey. 

















